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m 



Joa£J) ^1L 

\ A 



^svS ^suxlsdl jbsicyi gjjolgjO gjj&j> Jjcxjuuj cLuxlsJI oVlsioJIs Cjb*j\JI qjo 
v_suxisjl j^^Jlj <ij 09 £Ju 0 cbgjjJI cLLmoJIs pjj^J\^ oTj_qJI 



T 



(1A) c><JI cUjuoJ^ ul_>iiJI v_s^9 .^jolaJI jbtcMJ L J r »j^SJI 








ojlxlSIj A.j-xJu'U jJlj jHa : JaUI .lie- flL 

4&I (jla-uj ... jJlls Cl Lull 
Ajl^buJI 4. Will 4 jj5c. 

4ttl (jlvmi : (Jai 3I JU& JLwi^JI 
?AiAiJI djil Jjjjj 
!<lixl31 Jib t A u&i Jlg_a. 

! <ui _jxj jjaUI Ajkiuil QJ* “J ^bjiabl 

4jL*aJ 4» ut&L ^.vuaj Ja131 
! jlxLjJIj 

uLuil ^Jle U& 'k^j^L iil 
\A\ (jlvujj ^ (jjjjju LjjSj 

jjmoSIj . . . p]£h JaIII 

jj^Li . ..jjjaSI (U&U JjiiSI frlSj 

A-Cla. 



r 



(1A) cjcJI cUj-aJl3 ul^iiJI v_s^9 ^svjoIszJI jbtcMJ (J^ctSDI 






Jlax-VI Ac-jjjja (j -4 \ A J* t^A . .<&! (J±pS 

4 asJ 1 CiUjUSIj ^ Jlaf-Vl <ja 4 ja.j JjUl! <yaJl |JA 

. . I f n l >C .j 

Lsjjj jxSlsu IJa, A_Lui |JA (jl l-L^j JaIII ^Jlc- l_uIaC- Q C tiiJAjjj 



4 .jj.v& uuSLwiI JaUI ...jjAAaJI e.llij w - » ^ f.UiSI ^ Aulc- JjjjL 



. ..lAa> *U£j AiijJaj jjja^I jxJsujj 

Ljlu]) (ji US <jjjij lZ,u.\ jj)Um]\j ajllSlj CiUiSI l-uIaaJ) <jjaau JjUlj La£ 

qa jjj£ (jk jaliSI 4_uiu Luajj 



4 4 11 jaus1ja]| (j-a Jib jjC -j . . . (Jaollj Cijj^jadl l-uIaC- ,jja*j JjUlj ljLui 

. ..4uaJl CiLjjlSJl JIaC-I ^ Jjlxjj LS ^l\j 



— (jjuJUJI ujj <& JUaJIj — SjjIaJIj £/l 1\ ^kil Ija ,jk J*aj ,jS ^bu ASil JLuu 



(Jj~V^H JjC- ^SjaI 



t 



0 A) c>>JI ul^iiJI v_s^9 ^svjcxiaJI jbtc\LI ^KS^^juj^d 



4&1 (jIa-luj .luuail 




4 J-alSI J»a2a»aj jIliSI J-ala-a jjASI t-ijlfilSI -Ij-la. < _ r *i£' <_filuu£1 
joluJl Cilia Jj2 (j\j£l\ 41c. liial La jA 4_iluu]1 



fi 



(1A) c>>JI cUj-oJ^ ul^iUI v_s^9 v_svjo 12JI jbtcMJ (JjitSJI 




Jajaa ,jij i (jjlxlSIj Jjaj ^Ic- 4 _ji ^ic- JaUI jdlc- UjJaj L&lUa 

JLaaIIj JAaJL jalJI £a!*a (jfr s)jaj La IJAj £aaaa jA JaISI 

4_uLj31 AjajjI^SU Bill Hughes ^sLiu£VI (jSJj 

^lAaJL juaL 4J1 VJ JjjliSI <jA ^c^SI JaaSI jaaaa <jl 

J JaHJ Ol^axluA aAsJ Ajjlxa <Luil;J JUu Jaj ! ! .UhaIIj JLuaV'j jLutftJlj 
! Ljjiij JS ^ JJAiaSI £AAAA JAlS -\A ^Jll AauU JaaSI jaaaa 

jjjaU ^allajj Ja 1 !I jU L ua Ajupj $.Lull AaIaI dUA JaaSI jaaaa ^yia 

dUA Ciijil (jjiijjj .dJj jjCj c-Jalvi\l j»Uajj (B^asauaJI ^jc- ^lidJ ^Uajj 
dUAj !j»UJa!l (jA Jjjaj JjjjJI C;.wuiiLl C£Lai31 (jiaau Aa^Laj ^IAaJIj (jiiJI (ja 
.La $.ljc. ^s- JjaoaJI Jja-u ^ JaISI (jjj JLiSj J£Lua 

iOjUaSIj $.Lul! <LaIaj1 JSjj alia iijs^Aidl jaaaaSI ^ SJjaja <a1)aaJI oAA (jl 

...JBaJIj AwoJIj ^lAaJlj (JjJlSI (Jjj oijjl ^jaaLj 

: Hughes jjjSdl Jjajj 



1 



0 A) c>>JI cUaaJ^ ul^iiJI aS'S AS^jcxiszJI jbtc\LI ^c^jaj^jo 



dlife o' (jjbtlSI ul\ AiluaVLa iSjfi ljijau JaUI jiiSi CiLaJu lj] llit 

^jJLajV' o' oaj to ii3'j J^A]'j jLuiiSL *jjja jaIaa 

LvJjaj jjjxj 



jjjikSI CibLalv_aj Ja-iSI i"'l« a~-v. a ojISI ^Laldl CiliHuSl ^ Clvjj LaljCj 

IgJtftJ IgJj 4_Jala CjUaIva (jfr ojjJLvjj LaJb jXgjL (Jjj tCiUljjaJI qa UjjC-j 

CjU.a~-v.aH Jla LaLaj CJj jjC-j Cjlfrl^j l^_i2 Ja.jj CjiijJl o^-!i ‘4»uaLvJl 

. A_uLuuV) 

** c 

pu&\ o£ jjjIH tjjliUl ojiav^L $.L»i*Jl o' CjliluuSV' s JA JMv qa 
AJLj jjjJaSI ^Ivj ljIjaH o-a ^yC-J J^lHj J-alSI ^Ic- <jA ^aV'j AjjJilSl 
sJjCui Aj] UjS ^ £ Jj 2 ol>SJ' AjC- CjCvj La IJAj to^J^' o^ CilSjliAJI 

jail Vj AjvUvi jaiy jjUs Vj o^J^' Cf? O' 4 Laj) (Jj^ 4£j*2ajil 

c - ^ o 'si ' a *■ 0 * s° s* * * -i 't. 

.[^“A :^buVI] p f-£r“ L>® *- , bSJ! ulajS L« ffiual 

!luj& «. < _ 5 aai U^.uaj JaUIs (^SJIaaI -Lai *i|) i^Lull jjjjuH o^) cf *- 4 

CiLvjSMj CjLuiI;AH qa Aiui Ala qa jj£1j ljjLvISI tjVl Asjj tujjiJl «.LaJ*l 
O C- (Ja^V' ^LxwU jA JaISI ^aava o) : Avl^H lUj^JLi o^SjSj .JaIH 



V 



(1A) cjc^J I QJljaJI 3 ul^iUI v_sv9 v_s^oJizJI jbtcMJ cbcc^u^jo 




A.j^Uvi Jdaj jjlla Vj o^jVl 4j|J 0 1 ? ^j) : JjAJ ui^'j ‘^I^V! J-*IxaJI 

!?^lsu 4&I CiLaK qa jiii uIUa J^2 (^Sidil jxi VI 

J^shjj jiaiiS tjJjjiSI oL^ (jc A-laAI J3j V ^yill JaISI a La. qa jj^aJI a ‘ m > ^Ij 

:<^l*j &\ £J**4J l>Ajj 




VI Uji-ua qa ^S- CilijI-y^H ai& (jl !La J^l qa ^jlCjLuajj ^jlilaj 
loill (jLa-u-u2 lAajlC’ <L»2ja_i JUiLSI Aulaxj ^j3jj tlftjli «.l£j liliaj IgJI 



A 



0 A) zj>J\ cu^aJl3 ul^iiJI v_s^9 ^svjcxiszJI jbtcMJ Qs:^juj^x3 





S)$aV1 •<" Sjflj uj^a ijS ^S- AiJaj ^ l£j3 41 aI] 1 dfi 

(j-a (_^l qa &J Alailj t*Ifl (jUJajj 4&^ui (jl «.LaA«J) JjAJJ t'LuiluiaJl 

sJA J-abfl !^Iu*a 131 (ils (j^J jJjSd tijii ‘OaUI did jjjJU LuiUij 

! 4_La^ lg_i jlajj AijlaJI SjSil 






0 A) c_jj>JI c^LJuaJIg ul^iiJI v_s^9 ^svjcxiszJI jbtc\LI <lcg_*jjgjo 





uLuflJ jJlu a jlulxual JjIaj 4_Laj 



! CiUljjabl! ^AjLJa^al ^ 1 $.<oVu<ij lillL <l^uui 



) . 



0 A) c_jjaJI ^IjuJIg ul_jJj.ll v_s^9 ^s^-olall jbccMJ clc^-juu^x) 




Jj&jj ("(ilflil" (jA 1.1a. Sjla. CiIjJI I$u2 ^JLxLuU (jillaj (j±i <jjulajll A-ula. 4j£)XA 
c- 1$j Jjjajj Iaij JU&l cliUaa]l>Luj| JaUI fjil jl JaUI ^ $.l^uaJl 

• >uoJI ^Jlc- 4_luu JflVl u^" jl t ^1\£- 






0 A) cjs*J\ ^IjuJIg oI_>_qJ I v_s^9 ^sudaJI jbccMJ clc^-juu^xj 




^jUl] AijisJI (illj 4_uij AouidiA AiLjIaj tli^LaiSI Jlui. t J«ai31 (j* jjm*. 
4ulc. jjju ublwtaJI ^.j-a^j t lg_i » 

J IjjJjC'l |jj Vj Ujxuiij (jiaj Vj tlJb» S-lfiJLa &j*j tCiLija>VI C£Lai31 

ILalaj UliLa jjJalaj 1.1*. ^Ic- J-ai!l 



Y Y 



0 A) c_>j>JI oI_>_qJ I v_s^9 v_sv-oJLszJ I jbccMJ ,Jjja^JI cLC^-juucys 





<LuLdu£ ajLa jjfij SjjJLuaSI AlaHi tljScHj V jl !4 jjI_u_i^ 

SjoHJI AlajJI (jjj; u\c- A-aLuJI a Hall a H tej^uH ^ j^Jaj Sj£-j J&ui ( jlc- 

.AJLjhl] ej^j l^.jlc- cr uafljj t 



^ jHH ,j£Jj t jHuJ| (jj> (jjj^LaJI Cilia Ha AjlfliH eJA ^Hluu JHSI (jl 



!!Aiui Ala Ha VJ ljjjHI Uj-aHHu 



\T 



0 A) c_>c%JI I v_s^9 ^suxLaJI jbccMJ ,JjC*SJI clc^-juu^xj 




<Luuj2 J 4_aAl^_a jjlaluij lg_jj tAlaiSl ^ ££} *<-v lift ^j (j 3la Ijjlijl 

J 4a£i]| si* (J VujjI VI Uafl2 sA^lj 4_i^uaj $.tuaft]lj 

JjkiHj JaUI j£ii ol$' o' O* Qj-^M J^ui ?ul>^' Lf* 

0-4 4allc. AajJ ^iCr ljUjIISI »i& (jL (jjkjlxj Ci2^!I (jmOu ^,‘^lj 



\ i 



0 A) c_>j>JI ^IjuJIg ol_>iiJ I v_s^9 v_suxLall jbccMJ ,Jjj*SJI clc^-juu^x) 



jjjaSI nj JaaII (jj» SjUIuiV' (j^jLaj Jj tjbfljull 

! ^»l& JUu 




(JA Jjisj 1 JI 33 Vj tlg-SjA O'® (JA lg_J JX4J UJ^ 4 -Ia^I (iliaj 



( jlc- AaJlc. SjAfij jJLajj JaISI O' jSJjj t JaIII Ajj^ -ya $.IauiV' 



e 



0 A) c_>jaJI ^i-AoJIg oI_>_qJ I v_s^9 i^suxLaJI jbccMJ J_p*SJI 




OliluuSVl S JAj t jlutjyi (Jl» laLaj (jiiiJIj " ..Vm'vll" J 

.Jjfl (j-a Ig-aiju 




4£j*-ail aift *Uj1j t4_u2 AijJaj 'g j<Q 4_Laj Igjfl ^Avlutj t^jjjLaj (jii AS 'jx .a 

lg.t-a.fagj |AVi.ll uljggal <Lu-u Ai_ij& Ciljj-al Auaj tLalaJI Jja-ujj Cu£aj 

! ! ! 4-u-u lAj.Wal ul^g^VI (j& t<USl ^jlaa-ugi - C)£i 



\ t 



0 A) cjs*J\ oI_>_qJ I v_5^9 v_sv-oJLszJ I jbccMJ ciC^-a-uc^ 





jASI jj-alL V : frLaJxJl JjiL t Ifrua iji lg_L> (jSlxJ AIaj 

^Jiklwu JaaII (jl :Luaj| (JaIII ^Jlc. ^ luajj Jja.jA j A Jj tj*Au31 

^.Vxuaj V jj-a ^ uj t4_aUJa ^S- qa L-iujiSlj g’l.laA! JjIuij 

flaUS Llila JjjISI .lie jja>£A jjjISIj jjiJI : (Jj iii 4„a K i sift 

S^LuaSI Aalc. jJacVl Ia$j jjjjfl"* iiA ^ lillJjV UJjS jj£j <jl Jjj UAj 
4aj 4^1 (jiL jj JjaSJ u^ 0 1 4A *la> jjl qa 

!?SjjsLua]l 9 i& <j£ llui ^Jju (j^ajVl 



W 



0 A) c_>j>JI ^IjuJIg ol_>iiJ I v_s^9 v_sv-oJLszJ I jbccMJ ,Jjj*SJI clc^-juu^xj 



i.IxLa Axaj jjjj CibVl 9 (^iJI ASil (jlyun?i 

.(J4aJI*J1 UJJ 4& .UaJI <jl UljCO jikij 



Antagonism rife in the ant world, 12 March 2008. 
http ://news. bbc. co. uk/2/hi/science/nature/7292334. stm 

Super ant colony hits A ustraiia, www. news. bbc. co. uk 

Ants, www. en. Wikipedia, org 

Ants best at crowd control, The Daily Telegraph, August 03, 2007. 
Ants, The Center for Insect Science. University of Arizona. 



S A 



0 A) ciljujJIg I v_s^9 i_suxLa)l jbccMJ clc^-juu^xj 



£)\\\au ... CaLill 




ULab IjJ (j£Jj #.Lai*JI <LutAJ jjjj i-lj-li. CtliluuSI UaLuj) Ciilj LaJb 

SjLa JjAjj jfcS'bj CtLulil q \ CiliLuuSVI j^T qaj ilgJC' liula> JtaJ bit ul!i£ 



.... 






0 A) c_jjaJI ul^ijJI v_S^9 v_suxLall jba^cMJ cLC^-juucyj 




Lajjj ? 4 jjSi qa CiljLujt L-Jatkjj Jj jju-ij CjLuJl (ji «.lal*Jl CujI Jj^Sj 

(jjil diJljaJI jo£l <j-a j»lujj <Uifr 4 &I ( _ # J— a cr ±li] AJaaII jj<-v AjjIa. <jj£j 

fJkuj (jAjj j*-ujj CiLuIl jl Jfiau J& (iajA. (jj^Ca-aH UjiaIjI 



OlilSI ,jS ((jjLaiuta (jjj£j>ai (j-a ljIjaJI «.La Ji .Uvllj (j£Jj 



(ja Ciljlii!) A_»iL jAajj Jj -4_a]V Aj£uta SjLa jjAjj Jj tfJVLi (jaluOkj Aj.il 



!U}jAj sila Ajxuiljj jUaa-SM 

Laiic- AjjiAAIL »VI frljA.VI AjijJa j£^a (j^laUJI (jjjAlJl j*jji AA 2 

jjjsJI (j^A j t^jjjAuiVL A,^,jua A-ulj-aj < > Sila p] "AjjajjAl!" CiljlnJI (jl IjjLuuSI 
Aftlia j»Uaj (jA 1 «Ja- (jj£j (jl SjIaSI »AgJ (j&ajj .Ajjillj Jaj^_aij jaJl 

. (jjil^ljl Cil-yj-yjj JjSj iCiUlnjl AjIaa. ^ic- ifrluij 



»i& AJaA.jLa J-jaAj -(jjjjli (jjCjl )-*31 ^-u-aj (jl CiVLajaI (j-a <_flluu£Vl Jjjjj 
( jjajljsu Igajlual (j-a (JSjaJI JaJaJI ^ ^-gjljLj "AAj-a" Aj^Ja -SiLaJl 
. jl Cal>JiaJl (JA JJ& j) ^j-kLLa jjxL t^Lluat 

-Ljaj ^.-wa jj& ^LLa Jjaj (j-a i£till (jjCjJjjJl (jliaLi (jaul tAi-luJl (j-^J 
tibli jl (jluflC’l Jia SJjaaII (jjxJlj Igjjjj (j^-aj uJmija AiaakjLaj V] ^jULL 



0 A) cjjsdl ^IjuJIg Ol_>iU I v_ 5^9 v_suxLsJI jbi^cMJ OCcpk-u^-o 



JjUL g jxL (jjill t jJiiSI ^£-" JjlS (jjiLajJa lii^LSI Jlij .4J1 l 4 



jl^Sl AJxuiIjj SjAaJI uULuU t^.a'yU Jluxa£ (jjjfuiVI 



CiliLac- (jj .AjLuaVl t iiaVi t^jC-li-ill j»Uai!l jjsu oUjjjjj 



jjiuiJI (j£aj ctu.-y 4-ulj.aj^ll SjIaSI qa 4_a^_a CiLl®^ j^iaj Uliij^l (jjLaJI 



.^.•v^a jjfr ^lia ^ JLa>j] CiIjLiL Aiaua-aJI $.|j^VI ^ l^.jlc- 



ijA y£jl ‘"'jj. 1 "^ A " <jk Ci>»il CiljLii)l (jl (jjl^LJI 4u2 (jSjj (jkl\ CiSjJI 

(jk Ifillxa ^ jS^ji Jjfr ".-.jU ..jtl * •• J jlua ^»uilj LJljJU (jjjiuiVI 

(jiUAjJ Ljji ^ (JjjLi 2 j»Uaj Ij^lil la-lic- iLojI (jji^LII (jl jj C- .^-jI^ajI jl 

(jUlj tiSUA aJja>jA]| ilitjliill (jfr SjjLuall OIjIsluVI AjSl^a <_AAgj iLujjjL]1£ 
\i2u31wu31mi ajla qa A_a^_a CiLuaS ^ifr Ijj^fr t4_Ln]| (jl (j£aj 

^Jljj aliUljj^JI ^pJI uULull (jl ^jl\ CwaVy (jl AjjLya CiLuil;Al La£ 

iA4> ^ic- jjjxJI pj . lg_La 4_ujill CiljUlSI Ujsuiiuij (jl (jiaj A._nl_u_i^ Jlj^j UjjAj 
sJjjj (jjj ituav (jjailall ujI^Ju! IgjUlu Cubjsu 4 £jjjs $.|j^| (jk SjLaJI 

Jj^axSI aJbjj .jl$u]| *Uj 1 Sj[>aJI Cila»jJ ^ SjoiS CibLj l^uAfrl (JjDI ^k 
.a.^VuijI AAjjL <jj£j (jl A._iiIiaAII SjLal! (jiaj t^jClilSI ^aUalll 4_uiu 4jLJaj ^ifr 



Y Y 



0 A) cjjsdl oI_>_qJ I v_5^9 v_sv-oJLszJ I jb^cMJ cLC^-kxicys 



CulLiII JlSj . JjI-4 qa ^jJUUj j t j-a J^aljlU Ciljliill 

IfrJwi (jg CiljLnjl Jj-aljj Cluj JJj JjuaaJl UJj5j ^cJUISI (j| jjjjC 

.(jiaull 




_>jbj obJIg i^Ug^ jSJli Loj _>S 2 -juuj Ol gjai-juju cLjjjLulU- 6j^j>ii CL9 jgJ I £>jd i> <=C0 1 igj Aiil 
Lojbr AiLi^l ^jjl \J| niLIS Jg^ <b«j&lc Cibayl -L>gJ \J q_il £x>g qlll _/o\JLSLi 

i-SaJ oLjJI <l9lb ^li>ig jjsoj jlojJI c U£gj i_s^ > 9 ‘Ogxxi algjg ‘dll /)YlSb _>jL*j oLjJI ol 
0 Jj 5 > AS9J oLuJI l _sJLc Og^aJI jjjb ,jX; lOLay^l u gsu dlLu^g iOljJjJI CibV cLcLcxjjj 
obuJI tboJLc qjo l _5\jjoJJg icdiLsJUl OAji ,_s^> cLQjgjo 6A ji> (j 5 Ug ‘ cLQj-jijsJI 

giilsJI Ogii OSgjjjg objJl i—olaij Igogii ul qjjcxLjujuoJ I 

a ift CiLilSI !aSj) (jba-Luj JjAj <ji V) ClLau V 4jL»&aJ| a ifc ^Lalj 

aJ^_i eJjj (jij ?^J}U 4 _Jaj*j #.Lui 4 u£u»a]| aJba 3 l 



Y Y 



0 A) CLujujJ^ OI_>_qJ I v_5^9 v_SV-oJLszJ I jb^cMJ ,JjC*£JI CLC^-uU^jO 




CiLuSI Jjlk (jl YjlaaJLi $.Uj 1 (jjjiVl jjJ^IS A^LajSJI jIjaII 



^ua 4sl J>ujj Jjl^ Qsu ^AaJl (J*a jJli tujjbjdl ai$j aJjjj 



! ^-Lujj 

(jlj) i^lsu JjL t4sl JUaj ^-uiJ f-u^ u' u^l ^ ^ <j& ObSlI jbii JSJ 

(1 jjic. Uu\^ <U| ^.S.jubl V ££^J ? 2^4 *1?] 0-? 



JjL tjjiaia «xr*i (JSi u' u^bdl ujj 1^j2 Ujjaj 4j 1 *^UAj .[it : el/JVI] 
»<3U Jaj QS ^jkj; 3 l‘&') IjJll) :4 _sUa]| JjlaJl (jfr ^bu 
tjk (jj^iaAi Sb^Xa <lul£ Cb^H a-l$i .[T > :uLua2] ((jjxa>jj AjJIj aji Jjl 



^ykj {'j-aiaJI Jla»&*iM uLl <jjs jjjju CililuoSVl a JA J*jj l^ ~^lj c^uaLaJI 



! j*£u i-ijb QA (jaA lift o' cK^ 4 ^ 4 (J4 J 






http://arabic. cnn. com/2008/scitech/9/20/aspirin. plants/index. htm! 



tr 



0 A) c_>jsJI ^IjuJIg oI_>_qJ I v_s^9 ^s^-olall jbccMJ ,Jjj*SJI clc^-juu^xj 



Jl 1 a : JaHI fUj 

(jjbLlUj 




#.Lai*JI t ^JJ J£ ^ . . . JaIII 4 i] . . . Ajlgj V jaJlt <U 1 

Sjjjuj 4Jil Jjjj (jl JpJLuij (^i!l (JjIxaJI li* 4 £jj j^Jaj 'lJbla> Uauj 



Yi 



0 A) cjs*J\ ol_>iiJ I v_s^9 v_sv-oJLszJ I jbccMJ OCfj-juuc^ 






Iigj 4&I jsum ^Jc. V&a IjajSj (jl>all Ia^j (• ■jjg*- ”V' JjIa IaK 

jla£Jl i^JLuil jij jj wUti ^Jc, jjj AjjIaCj Ajl^ajua i <ja ^j]>aSI 

I^jaj AjUS (ji (j»lujj A_ik- <jil i-JAa-a (jb Jjjj Aiaj 

IJaIII 

ul^' j] u^jajj o“*j IjJJjJ (jjS2*a aSI <j*asu ^ja!I Jilt !AM (jl\ujjj 
$.LauiLi jjaJI (j-auu iu*kA ,ji dJj VIja (jjj^bajj jjLLuiVb «- t _ r lA 
(Vaaui (JaIsjaII ^^ic. £h jilsil alll (j xaj : Jj2j ^jJIsu <&l (j£Jj • 

(Ja Sjjai (jk iaaiL «.LakJI CiliLuuSI JaIaj (jla . [^ i } : $.luu]l] 

. JaaJI jAj VI jji-uaJl Jjj1xa]| lJA ^lai (jMjiAlLa UJAAj Jj i^aA^al 

OjaJl ^LaJ jlj <jA O' 4 jA 4 AaaJ 1 ^LaJ (jjj (jl $.Ia1*J1 JjL 

pj2j AlaiSI (jl2 tdSj (jA ^c^SI u^j tAlaiSI ^IaJ (jA S^a (_iSl Aaaj jj£1 jjjISI 
«.lal*JI ijyti JJAJ La lifcj ICijaJl liA lg_> (Jji jj Aa£j JLaC-ij ^1 ^-aj 
(> jA aJiI o' b-^jJ ‘^' x2 LS*' 'j^'j 'jj^ jl ‘^J^J 

:AaaAj (jc- JjlaJI jAj i^uuaII alJAj Aa1& ,ja jAj JaaSI li& Jjlsi 

Ye 



0 A) c_>jsJI oI_>_qJ I v_s^9 ^s^-olall jbccMJ clc^-juu^xj 




Jjj> OAiisioJI j9jo\J I (jjo JjojJI <b£)bai 19 olj-jicaJI /xJlc ub cloJLszJI ^j-ni />$j JS ^_s3 
igjLaioJI clLoJI £.Loi u\J ilg_<jjLajj l^juaiu OjgJo A9 <bLojJi OgSb ul ^jUajjoJI j+£ Qjog 
clil cLul cJjojJI cusJl^j_»jju ^svjJI CiloglaoJI (jjo JJlpJI /xSUI Ijoi) CLaJlsioJ i_s^oSb U 
igjLai 1 LSg^ii <_S JJIg IpJ £lojJI cLbs-ljug ctLoJ Ojg^JI ^3 .Ipjolpjo 

bbl^ (JJO jjS I lSI cub> (jjo _>iSI iJjg^ej uLuojyi £.boi u| cub> T 

(jioJj j) <?.io)l £.lojJI Ijji (jjo i_ 5 J-C 9 iCiIjjoJI (jjo iJS^JVI olioj cJjxJI £.Loi 
1 _9j_jjojo £uob_>j ig^-g (_5J-C J-Xj J£_«jju .cUjoJI lp^>-b_aii ^jJI oboglaoJI JS qjo 

.£lojJI llii) v_sv9 



n 



0 A) c_>jsJI I v_S^9 ^s^-olall jbccMJ clc^-juu^xj 




^ i* f, } jo 

jAj 3 * f 4 j -Mi 4 ^ UJ^j U^JVIJ CiIjIauJI jjAj) 

3^ jAj sjJjC'll 3S (jjJliL jA *i| <UI V ^£jj 3 i 3^ 

:^lsuSn] t ijklH jAj JlufljSfl liSjJj jAj jLiuSh V * 3i£i 

.[^ .r-> . \ 



Vj 3®*^ Vi V Jj±i-a ^Jlfr 4J1 AjIjJI (jk 3-4^1 ^Ic- $.Lal*J! (_ifll; 

tsjl^jj AjUaj Aluljl 4j oLaLaj Lilia 4-ai <_jA 3 A4 " O' 3^' jjajj (j£Jj ! ^W"n 
■iia 3*111 fjL lu 4 t j*£ull (j-a jjj^j j»J5l J*j]| -lie ^uiAjA (ji (jjjjj 

• 3aU 1 Al& jj**aJl frUj AjLijIa $.Lai&11 ljLmi£ GjA^j (j^luujJI «.Ujj (jjiutSI ^jjj^La 



3-aISI l^,j\& Aaj*j <^*11 Ajjjjiall O' (Jjjjjj £2j* C.wui,^) <LuiI;J ^ $.1^ JU& 



3 *ill lJ^' o' oW®^LW u'^'j JAfl !jluia>Sfb jj‘ "•>" «.LL ^gA jAaJl jjjx! 



OjSU' 3jf- Ij-l 4 (jja*3V UjLu*-a (jk jjixll O" 4 l^_ijj*j o^ 



A_ulxutj| jj £1 jlut* ^iual AjjIuiaJI jit Jalaill 3 ^' J JAalll l^-Joan Aaxj i Jjja. 

. uj^uill 

AjjjIsJIj t _ 5 -ia--ujJl Uu ^*1 (jk ,jiu*-i J*ill £• IjjI O 4 'fi’jj u' cj-'] 0'-'- s “4^' 3 4 ‘ a J-'i 
(jk 3 ^jj . UiuJ .ll^' »>AaJI ^ UjIwO .1 ^ l-LojUj 0 4 '^ 3 ®' jljaj 



YV 



0 A) QJljijuJIj oI_>_qJ I v_ 5^9 v_suxLa)l jbccMJ ,Jjj*SJI 



$.Luac>1 (jA JJC- wjijlSj Iajj <U 1 djiuJI Ai^a AjjAj jjjfij 



! j>&\ SjAaJI 




Jjj-uj ^3 cUa^ajJb oYLaJI | jASU C<jol9 t-QjSg ^sv^JI j_jujc*JI l-bd* ^_s^iio IgLob 

j 9 jjo tLul I jjjS /JLi j-majsJI ljai> bi>:>L«jjL>l qjo gi.* o'i CiYLojJI uj tloJLsdl Jgibg 

jj>\ jjoJ ,_s^> j-ajjcsJIS ciijjjloJjo Jjo^siig j-^£u IpjiJg il^9g9 JjojJI 

IclLoJ 

^ A (1A) c_^aJI cLijuaJIg ol^-oj I ^jv-oisdl jbti:\U J*^ll cLC9_* J u9 J o 



( _ J A*AJ Jaa]1 QA Icjj Jjluujj 4jl_alA (JA JajUj Jjll Cljiul (JjjjJj 

La ^UOJ (jl AajjjaJIj ISjjaI tlibli. jj£- JAuU (jhjMjAi M j' 

!A_Laj ljsJI T • > ul\ Jasj 



(j£J . JaISI (jA JjjJa jjjlia J^Lk (jA S^axauiaSLi Alua ljjaJI ^Sju La LaJbj 
JjjS sJi>Sl jaj op* aJLuu ujjIaJaj Jfl ^^aJl JaIII £>a (JjjUI jjjUall )JA 

.ObliJl upj ( jlc- SpUlaJI ^jLuafrV'j ja-uJI 




r a 



0 A) c_>j>JI oI_>_qJ I v_s^9 v_sv-oJLszJ I jb^cMJ cic^-auc^d 




j-ajjcsJI Ijji ilijjjo I_huoj> cLuO Sj JjojJI i^JLjuULOuU >-j 2-0 bj^aJI OAn> '-Sjj 

bj^UiJI ojji) Igjjjji QjjJI tloJLszJI JiSgjg n-Sj->LJ qjo cb-lc oLlcxJI j^si 
gj^Lig L^_iujLajj ^iJI oLlojJU Qj_ujLuoJI /jbe^-VI AaJls AjLej jliisy JjojJI ul 

Ij-jjOJsJI Ijji 

(jl : «.Lal*JI J jAjj • LuAuj IjLul* giWail ul^xsil ^Jai JaIII qa Jals jjc ^jaj 



La.ljc- : Jjb <_aLwa1j tJjjJail ^jLuaV A«uAj l^u3 -lajju Aaftjjla AJ JaHI 



Ifte-jLaj £jjjj jftaJI <illj £jIa ^Jl CjljA&jl ilijLa ^jjJ! CijLaiSI Jjluuj ujaaSI jj*j 
qa AjJjj Ua_uoj ISjiui (jl ln*vj j^Jaj AaIc Aiaaj . S^ajlLuiaSI ^ 1 ] S-SjIc- 

SjJli L»j A_u\c-VI e-bl qa (j-uirvi (jl (j^Aj JaIII CiVUui qa Aii (jUSVI 



. J££ sjajLLaaSI p3u 



jkic. Jja (jkuijj A*aIa (jh Ul^l diUal Jsu James Traniello £iaL1I Jj5j 

aj La ULuaa (_ij* j Alaj JSi i^lajja J aUJ Afl*-aJI lift (jl : JaUI uLuaC-l 

AIaUI (j£Jj . I^aaa lauiUj SjjJaa j»l^_a IgJ Sjjwall AlaiHi t4_i ^Lall l^.jlc- 



(ja <illl jjC -j ^IxiaSI £aaj B^axauiaJI (jC ^lilSI j»lg_aj ^jiij AjjaIIj AjLuJI 

I^LalftVIj AjIc^Ij ( _ # JaAjj Jjsu 2 (jwJI Sj±& Alalll Lai t Ai»ao 1 I 

(_)aSjI^ JISj . djlwJI lift jl^JaV jitull (ji i-jjLaj JjLij l£>^l 

wij^ (Sjjl JaUI CiIjLuia AaIIaa ^LaaS (jA Ljjfljj Alila Aalula IaIj]| Usuiaj 

r . 



0 A) cjjsdl ^1 jaJI9 oI_>qJ I v_s^9 ^.s^-oJLszJ I jbccMJ clc9_*a»9x> 



AjLitaJl ^ ^La^l j-a Ail'-vaH JaIII ^La^i Jjaljjiui 

jjaj Jiuu jAitaJI «.UJ t-LuuVl AjLijlaJl jHaj JaISI .102 .AjljI; Sjjj-sj JaaII 
±aJ (jia. fjb i *UJ1 4j ifllli si& AlojJI CiaIju i -SU& :<j^s.luiij ^.k% ij 

.5 Aa.t-a 4_uj.ijA ublutOk ijlkfn elSj <jl2 j_>uta. j>wa31 (j\ 




jbysy <^J Is Lii>j 9 y£ gJaj_»jjy \l 6jSu> JjcxJI iJSiL^y LoAi£ Scott Powell Jgiij 

cLcI JjoysiiJg 1^-iujLajj i6jJu>dJ >.-»_mj LuoJ I /xysyaJI olgi oYlojJI qjo cLCgj&yajo 

QJszj oYLoJI yogiijg loYLojJI cLuij c ulc j-fSuJ ildoLujL>l qjo ^_svj=*JI jjjjcsJI cLj qjLujuog 

l^Jg9g l^as^> qjo Qj_ujLuoJI oYLojJI J-io9l Jsxj l _s^ > sLu JyS 

ILiiyg^ib (_5J£ j+£ j_uj lS-SJI JjOjJI uljgl JjojslJ 



n 



(1A) ci^jujJIg I v_5^9 v_sv-oJLszJ I jbccMJ clc^-^^x) 




frill l£Lal!l qa Jlfl J-U-j ^,,-waj JaISI (jj calk ill I JA IjjaI (jjill frLaUI JjSjj 



llAj ul£Lall tjVV jjjaJI (jxab ^ A.AjJ-ic- Hj 3 ^^lau 4 -^J J 1 



ljjaI! gjLul A_Laj ,jj Jj tjjjAjj AjC-ljla Jli Alai!) Aj ^^C- Lala-V 1 j»Ua!l 



jjasJI lAA «.lli] LuaIIa jl£ Ij] l^A-y-k 



!?j1l! 1 (jaJ 11 ‘ iJaII ^Jlc- (jk J£A«_ja JalSlI liA j] Ilii jlvunj 



J H Laic- ,jajaJI Alla, s^tull Aalc ^Jac-Vl t _ r all ID j jaa Sal 



(jjUl JaII (jl£ IjlS (jfrajAdjH (jULJLi Aalil (jIajaJI 

IjLu iil Ja.1 (ja (jjUlj J LI jAa.VI o-JI iAIAjjla JaS <ja ^.%.lajj 






rr 



0 A) c_>j>JI ol_>iiJ I v_s ^9 v_sv-oJLszJ I jbccMJ Q_C 9 _*a» 9 x> 




Jjlaj ho9 OgJug Ijl> 6jQ k'; o J-o-iJ I JbC jg-«jaj*JI cLu cLmjJjji) u[ 

JjoJI L^joJlQj ^svlJI CL9UaJI 6Aji> sloJaJI QjjSLi-i jju >-S jJ Ig lOgLsbJIg qjo 

dJUjJg iguojjjoJIg >i+SJI A£AaJI Ijl^J cJ-Lg o-° GgjAtSjg < ^_s^=*J I > jujcsJJ tLul 

Jg9 jS julg YLJs '-o9gjl Luig iCiYLojJI '~ 7 ^>s Jlc tlSjj §ioJ Li clLoaJI ul GgJiSgj 

l _gJoj Gl <5 lg__>_LbJ I i- 0 >-jC*j i_ 5^> QJ09J I>oJeLC\)l t_juj-aJI 

jjjjJI (jjjjogxxJI ijsxj L-C ISloj i/)YLujJlg bYL^JI culc ^s\jo\I| *_sy-JI Ijji Jg 9 CiiLojJI 

Tdjjolgl l __gJoj lijlg ^syjJI l-i-ii cb-ajo ^CA j 

jA AuaJi OlijilvAll ^ a^icj JaIII o' ^ uW^ j£jjj Uftj 

jx Vi jaLj jJlia Vj O^JVi AjIa qa baj) : ( _ # Jbu JjAj tliStlal jLa i 

« - 'a - 0 *- 0 ^* ji ^ 

.[rA ^UJVl] (OjjA^j ^jj ^ ULJa U 



rr 



0 A) c_>j>JI I v_s ^9 i_sv-olsJI jLa^cMJ ctc^-bu^x) 



JaIII jxH* jjui US j (ji CililuaSVI o JA jILj <jA ^-LalS 

4 JSI 4Jj :ULuia ul^aJI <U JjaSj (AajI^SI CiLiislSI a^A alJAj <L»ic. ^iSI <jAj 
6^2 Jl2) '•UJ S ’J& J- 4 ajljav cr 2 ^-“‘Sl Aulc. Aujj jjluJ JjIaSI ^Isu 

.[* « — i ^ :4Ja] (^JA s.£«ui Ujj Jll * U La£Sj 



http ://news. bbc. co. uk/l/hi/sci/tech/6692853.stm 

http: //www. myrmecos. net/ant be ha vior. htm/ 

http: //www. physorg. com/newsl 1 060. htm I 

http: //news. bbc. co. uk/l/hi/technology/43781 62. stm 

http: //www. bu. edu/research/spotiight/magazine/06/adapt/tranieiio. htm I 

http:// www. kk. org/thetechnium/archives/2004/1 1/bra ins_ of_ white, php 



n 



0 A) cjs*J\ ciljujJIg ul^iJI v_S^9 v_sv-oJLszJ I jbccMJ OCfj-juuc^ 



fa L Qjj<~ 




(jk t ijjVill Sj^i (ililaj SjjLua AiaJ Aa-j jl tlfcx 4,,n-y& 4 .jL& Igj] 



, *li£ <U2 4iil 4 J*a (jkl) J^jlSI ^lljj jJaluij )±$£ Jlg-a. Vj^j 



re 



0 A) cjs*J\ ^IjuJIg oI_>_qJ I v_s^9 ^sudaJI jbccMJ clc^-juu^xj 





aJ^i tJajJl U& SjlpJl Jlg-a. Jja.j lAa. tjj.Ia. «.UlsJ1 ljLuuSI 

*LxjJ j ^'" l^i A j_^vll (jS^j t Jisu V lg-ilaj lialal j±u AlViti 

Ajjia AajJ T“ T t A (ja jA jj JLa-a ,jAua l^Jxuiajj t l^j A.kj'v.aH 

tlJiijjl lj] SjlpJI 0) j) tUjU-ua eUx Lf \s- ialftxU 4 jjjjJs 4jU* H a JA buJa . [^ ] 

Jlg-xj 4 lau]l aiA 4S1I Jjj liSJilj t Cil^jJLuaSI C£la»j]l CjjaLui jl 

!<bil tjlikujfl 




VI 



0 A) c_>j>JI ^IjuuJIg oI_>qJ I v_s^9 v_sv-oJLs 2J I jbccMJ L Jjja^JI clc^-^^x) 




AijSjj Ajjla 4_a.jJ V Y j>a jj£I sjl^pJl 4_a.jJ jjjjjj la.lj*3 

Aa^jJ Y A j^s Jaj Sjl^pJI 4 _sljJ Lalic-j .jlL-all Jjjj LjIjA jjUj Ajlluia 

(_LLuti 4 _sljJ jjSjjjj (jiaa-ij AJaau 4£l£I^lj U-luta. j$j Ci%aul\ aift 

Jaja-JI ixwjj^l Sjl^p. AajJ 1$j 2 IjJafti 4j>ai Ij^li *1*1x31 jl j-aj tiilliuakVI 
Behavioral Ecology and Alx* c_ui*a, ) AjjI* oUjj <^! lUj AaIxj 
^j1u»a 31 ^1 Sjl^aJI jijj dwli aJj^uuj (j^Lxill jl VI <.(Sociobiology 
.adit-ftll Aulaxll olfrj 4, Will pj£j i _ia£ bil jlyuaj tAxp Y" « JjJLxj ( j\ ^xnJall 



jxafc Alxull ^jill ALi2aII <UlVl jc- ^jjll j^l*luuj *L*lxll j£ilj 

Aaujlall ^1 jjLxL pAA*j& AxjUj lja*jij ^1 ; >^.’^lj .<— uxxll jjlj*31 Iaa 

^1 alj ^^jlj) :AljjL AjJVI aiA jc- Uj.ix Ajjjiij AaIxj ^bu *Sll jSJj .jjlalllj 

3^ jj» * jjJy*J Ia»j ji-uill jAJ bjoa Jba»ll j? cS^ijI u' 

*UJu 4_i2 Aj|jj| t ill A* ljI>“ j* £ji-i VJj <iljJ jiui < _ 5 iiluili Cil^Aill 

V>1 Ail *La1x 1I JiSijjj .[“V 4 — "V A :Jaall] ( jjJS&j ^jal 4 j^ <illj jl (jjllll 

111 Ijxl.L plj Jaull el*x jaIuoj pi Sjlpil 4_xjJ ^Jajjj j ^ jja3.lll Jlg-xll li& 

!Jajj*JI 



rv 



0 A) c_>jsJI oI_>_qJ I v_s ^9 v_sv-oJLszJ I jbccMJ 




rA 



0 A) ul^iJI v_s^9 i^suxLaJI 




4 \^\\\ Aj JJ2& 




(jfA UJ.'>*.JJ d$lui ^ iJjJa. liui $.La 1*J1 i. <J£ ^ 

cr ua£jj V (Suj djj Jfuj i^bu JjaJl Jji tdjlwJI liA (Jaull 

,. 4 aJL^c. 



0 A) c_>j>JI ol_>iiJ I v_s^9 v_sv-oJLszJ I jbccMJ 




a ij'ivU Ula. JlJjjj t Ujj ljU£j UjUjI j|jjj ^ jj ^ !ASil ^ Jxxx\ 



4 0L«1I IaA lg_i jijj 4_Lai*JI JjiULaJI Sjo£ jA tilij ^ uuwJlj 



.4_ajLaJ| AJlui^l — ^lu£U UjLajjlj jA*a‘i Ul&au IjAj ^ «.LakJl 



JaaJl (jjau2 tJajJl ■lit j£uJl SykUa $.la]*Jl SjAlla Ja-131 i.jtlftfi. qaj 

jjojj SjLs ^jAj ethanol JjjtiiVl <Jla 5 j.Y-v.aH jIjaII ^aau Aj^Lvj $.Uj 1 JjUL 

ijA LajjiS 4,\v*)H <A*j<U\\ jLaaJl ^uaxj jaavj Jju 

SjLjJI a j^Lj jjsIujj (jl (jiajj tjJtiSI Jla Lalaj " (Jjj/L* ^u-ajS -llj-aJI aAA 



.A£. Luj t A 5Aa] 



i . 



0 A) c_>j>JI ol_>iiJ I v_s ^9 v_suxLall jbccMJ clc^-juu^xj 




CLtjuoJ "Cil_>5i_»jajoJI " 6 Jl^J clJoIsj Asu JjsaJI Ai£ CiAasj uj 

Q > -m t3jijuaJI CiYLa^JI OJui> uj c LoJLszJ I JgJijg iCjIjSLjujuoJI cbJoLsii A Sj uLujuMJ CiJlxj 
Lojo bjJiAtxdl ilgjoJI 6 jji ciji) £>Qjg J-juosJI J_*jjLaJ cuigxjg iCUjlgjLC 

Lgj 9 hi q_o £jA*j) iijJLssj ^9 (tla_uj) <=UU J-mosJI i-i^u <31)1 jjSUg ‘ c 'joooouoj 

J_<jaA 2 JI 1-igJ qtll lld> liLoj .[~V-l ; JjsaJI] (^llU sULi 3^5 cu I 9 J I ijiiiiijo vl3-^ 

T ^jol_>_u ilgjo lS\I tjbjsu j \Jg LojJLuj 

<&) ififri d ^.».j JoN (jaS t «.U*i (Jau*J) (J*a 4jS?j Uj yJlau <&) 4-*^ j (j-# buL 

tLakJI jij La lAAj ■ ^IaVujj^U LaJlua 4JULj JjjJlSI (jC Jail! JjLuij 



. JajJl djiui Ajfil>a (jA AjV (jlSj /Laic V « J^la. l^.w.jluj SykUaJI »AA <Luj1jA1 



i \ 



0 A) c_jjaJI I v_s^9 v_sv-oJLszJ I jbccMJ clc^-juu^xj 



4_luu Laj 4&I lAJjj dUA JaJ 4di J ^ ^ o' AlijlaJI 4Jil_>dl .Uu 

!!4didl (jfr sJxjjj Jadl 4jaJI; j jdaiuii 

<tuaj2^a j£uu 4, Will t JaoJl jjJlfi- Igj ^,'uu 4_a£aJl l$L#hj 

aju ^ Jatl Jadl (jjjJI tCjUilidl C£ladl 4dL Jjfi ^ "daJ'j Jj Jjlsjj 

!? jdull 

9JA CidlM La lj] (jUj t 4jL4jjJl 41 lui ^_Luaj Cil^utdl 9 JA ( _ ? LLjj C£laJd j) 
C£LaL3! .dfcj (jl Jju dJjj S^ujlus 4alaJ1 ^1) JjikdL IgJ £_aLu l$jj£uj qa 4ladl 

.Lulg-j Jl; Jfl IgJ j»luJI jdldl o' 

«.VjA jHa' o* 4 4alx]) j^iajj SjftUall 9 4A 4_iiil/a qa jdd C£l*dl j] cr^ 
4 -ujjIa.j 4*il.u wiJij Cj^Ladl "bee bouncers" La jdaj c£l*dl 

La Ijlj tlAJjJa Jasuj O^^utdl ^LU~~ 4 Will uafilpi ,^-Aj (4aixl] 

< _ r !aLu SjIc-1 qa lAjatiaj cr £] IgJbLjl jjj J “‘'y 11 "o^i^'" <b^' 



i Y 



0 A) c_>j>JI ol_>iiJ I v_s^9 v_sv-oJLszJ I jbccMJ clc^-juu^xj 




CjJoLszJ ^sviJI clLslJI dJLb LgJ\L=>- qjo i-S jsu JjslJI tjJlaig dJjLj cil) I agj AiJ 

^SU clJjsJI qjo Li>A2jJg LiijJajg jgiJI |_5U£ Idi^joJiS (GjjoJsjjo jloj) OjS-ua jo GaLo 
dUj lpj->gxxj i_jl9Ls2j OOjU) QjjIgS CiYLslJI OJai g^iiig lSJJI J-maaJI J_*jjLaJ 

j-tjjSj *_sv£jjjg ils^yig ijJaJI qjo CiLgiiaJI OJai IjuJ i(jjojsJI i_0_juoj) v_sv^JI clLslJI 

IHjjojsJI LfQ9jJ JjslJI ijv^> i^l ubtj-iujiS 



lj±l\ (ja aiA (Jl» Laiic- ‘L^iaj JIjmJI HSLu jJa-y ij 

(jA jA ^Isu o' lift c. 

: JajJl LJaliLa ^bu JjAj tJjjLil aiA IgJ Jljj Jj aJAa-a JjjjL djluti JajJl 

. ^ liLj ^Jiui 



tr 



0 A) c_>jsJI ^juJIs Ol_>iiJ I v_S^9 v_js-OoLsJ I jbccMJ J_c*SJI 



AjIaI A_i 2 JlaJ Lajj JjjliSI j»Uai!l li& (ja (jlubVl i ; iyu UAj 

j^sij Lj|_£uubl <jJaU j la-ilfr jVI 1$j «.La. (jjjljiUl ( j}C’ ^jji^ajjjuail 

^jaj Uj (jjnii tAij j£u ^Qai]l |Ja JjJaj JauJl <jl£ Ijla t ja^JI ljjLui llau 

(JJjAj (j\ j>uo!!1 



The Development of an Ethanol Model Using Social Insects I: Behavior Studies 
of the Honey Bee (Apis melllfera L): Neurobiological, Psychosocial, and 
Developmental Correlates of Drinking, Charles I. Abramson, Sherri! M. Stone, 
Richard A. Ortez, Alessandra Luccardi, Kyla L. Vann, Kate D. Hanig, Justin 
Rice, Alcoholism: Clinical & Experimental Research. 24(8):1153-1166, August 
2000. 

Bees and toxic chemicals, www. Wikipedia, org 



1 1 



0 A) cjs*J\ ciljujJIg ul_jJj.ll v_s^9 jbccMJ clc^-juu^x) 



ii! JJjri 




(>bll uoaIj V LaJjj HS^V lft|>j AilaVI i-fiVl <j-a Jlla |j& 

^ ‘~* j )‘ " s^A (ja ^\».1 ij ^,\"udj 1 ^j't „ i 



t fi 



0 A) cjjsdl ^IjuJIg ul^ijJI v_s^9 v.sv-oJLszJ I jbccMJ 




JaJ Jl£j Vj Lb ia-tab (Jj j bllilj tlgbc- Jiijj < _ 3 a ]1 jAljJaSl jj £1 La 

' ^ L*j, „ i tUjJbuui JJaauj bjj£aj Jfljj AjjLall JSLuiaII Sb* 

t_LLuij tAjjLuaatfs?' JSIuloJ! ljjIjJI j^asJI liA i _ r a 2 .^bu 4S1I ljUS ^ Jja.jAj 
b JjSlj . A_Lua bbl A.hlflll uljluJI <ji ^Jbdl i^jai jaAll jjlaill 

!Aj Ajiallj ^bu a&b o^V' J* AjJLuaatfs?' JSLuiaII AajjIs JbaSl j) cs^J^! 



jjli ^bu 4S1I j] Jjiij ? jlAjVb AjjLuaaSl AKbAa ^Jlxlui U)j£ t^iaxJI ijytj jjjj 



jA ajil jSf sAj ^ajj J -kjA 1 Ajjj La AjUac-1 ^^Jc- jjlij LLa Jbklj Jjjj ^ ic- 
tj-aj .(JJji&llj JjJjll Lille- Jajj ^jJbu (jt ia^b Lilab jJj .Jjljjll 
ji-uj aill o' ^33>vb Cua t jJuuall dil^utaJI jjJlc- (jk a .lab La AJiaSM ^bajl 
Jja-a ^yAj tUUSj L$ijj2 Jb ( jlc- jlaab V LjalLujj Ajbauiall Cjlijlball 

!a3sl VJ Ajj V : JjAj ,jajaj ‘ aj<a tOl/ia. 

lAlajll ^ SjbLua S^uia. ail) <-^ Ijjlajl 

frLaixJl Jj-lab Jbjxaj AxaLs. /j* «.Lale lAl^ai) Abb-Ia. A_ullajjj AauIjJ 

jjsu "oaIV bjl^ubk g-Jjjl (jia *- 1 Jjasu SjLa J|)2] c- JaUI SjJfl 
ijAjSaA i JaISI Ol/axlutA (jA A_ujij l^JLLJ ^ic- <ilb JC-Luy C.n;v t Ail'-valt CibbiSI 

tn 



0 A) c^j>JI ul^iJI v_ 5^9 v_s^AxLall jbtcMJ 



SjLaJI tApUJI .lie- (jA AafilS CiLaS ( _ J i £■ JjasaJI tilljj jj^V' 

.(j-^l Ifl.'vijj ^aJI ApjlJI 

UjULI <jj J J^aaS tlfraVnl qa!) Cil>ut* A.Vpj pU3 ^yuAj Ja^I j] 
l^.Vnj ^ylSI 4jL.l!l j|ja!Ii JjaIaIIj ( jlc- JjaOaJI JaISI qajSoj pj qaj t4jfr 

<Lxl^V1 <ill3 jaj Jjjau jIja jl^l (J ^£- JaIII (j<ajAj US tCAjjiuJL AajxJIj ^jjaSI 
(^ja]1 IjAuSk, ±£- ^jJaaSI 4Sp ^Jjju j|ja Jl^b j»jSj JaISI (jl (jjjj . Jj.ip (jA 

. 4^P ^JJ (jISaJI SjJUa (jA I^juaaS 




tv 



0 A) c_>j>JI Ol_>iU I v_S^9 ^.s^-olaJI jbccMJ L j + ^SJI clc^-juu^xj 



guoljjj cUl 2 j_uu\l| gjo ibjgkio c Uxx9j CiIjjjoIS (jjoJI olj-joju- <!$_>-> cLoJLszJ I 

JjOjJJ Q-O-juj Jl 9 ub lSjjJSjo JSjg J9$9 bUj 8^9 A '- J l -VSJ . cl^>L> 

dJUig ilbjl JAjjju <3939 uub qjoJI bj-nio- ul (JjjJijJ idJUi Jj9 <3939 jgjjoJL 
.cuJLc jLjj ul JjojJJ />J 3j9 1J9 S IoJlLC JLaJI AjUjo 



V (Jjj (Jj2 jjjaII) (JaSI ul^woJ ^IauJIj La£ 

(ja!I <jl (<Lx!oui (Jj 2 JaUI jjc- <jS jju tAijS «.laJLi SjIc- (ja!I 



.^Aalj «Jajj AjJlaJI JjljjVI <Jj2 jjmu <jl£ 




JjcxsZjJ il^9g9 jjo ^suJI ^3 k ■ u 1 1 (_ 5 J£ ilsjo jl>9j i_ 5 \J| baJ JjOjJI ul ^jJj AujIjjJI j+j*Lu 

CjjjjoI IpjlSg gAjjJ Ip^C-j-uj qjo ^5Jojj9 h>oJI ol j_juljl> <3$j-> ^s3 jjjLJI 



i A 



0 A) cU-juJIg I v_s^9 v_sv-oJLs 2J I jbccMJ cu:9_ul»9x> 




cbJ-C CLdji ilgjo qjo otuHJI dLb <5j>QJ Lojo JjojJI JlaJLjLjuUU ^sJLJbg iJJ-njjJU 

• dJUi tjJj <1 >LsJI uj OjjJjLaJI oli t_5J-C A9 LcxS iCibjijuaJlj 

(jL (jjaLSbjj ijilLi!! JjLlL jxajj JaUIj (ja!I (jjj (ji (jjl^LSI 
A2 ^^1 4jJl*JI <j£p>VI Cil^uiaJI Ajfr t JaIII ^ .lajjLj ^jaII 

,jc- jipHS t JaIII ^lua^ (jjSJ^lujj ^Jl jluc-Li ■- 

. JpV CiSj ^ (jjsj tS^ji«uaJI (JaSI CiI^ua 



Ajj t Jiu V AjJaj ^111 ^Jlc. (jjj J^lSllIj jjlsuJI liA ^1 iJ XA Ijjlajli 

Jjlaj jJUa Vj o^JVI <_y2 Aj)J ^j-4 lij ) :^lauj tSSjLu JjaJI Jji! JjjJuaj 

.[VA :^lsuSM] p fcr^i (j* ujIjSLSI ULj 9 U ^SJlo^l jLal VI 



<jill <jaj ?cj$1uiVI IJA l^Jc. ^Hl (ji tCil/uiaJI a jft <t5il JjJjj Ijjiajlj 
VI o^jSM <ji AjIJ Uj) :JjUJI djil jA ?AiijiaJI aAgj c_ tutSJ UlAA 

. [1 : JjA] (u^ 1 5^ UjiluJt ^i*jj Igljj 4&I 



i A 



0 A) c_jjaJI ciljujJIg ol_>iiJ I v_s^9 v_sv-oJLszJ I jbccMJ OCfj-juuc^ 




qjoJI 3^3 cLoeJ lSaJI tliaJI (jjo IgiJjg IgJ < 3 lll > 3 l jjj clLojJ <=LS2jIjJI jg.^11 G-bdl IgLob 
lSI Jjocsii ul 03^ qjo JjjjJI I 1 & I^jjL i i-SgJLsJ I gJaiij cb-ujl ilgjo IgJ jjJij <_S jJ I 

TLSjgj-uj <=Ct)l ulS li| yogjo^gJI Jjojaii ISloJ LSjii Yls i/ui 



0 , 



(1A) c^qJI ^jv-oisdl jbtcMJ J«^ll cLC9_*-jg-o 




MciJLoS (jjo Lg_<jajj joJ ql)l ilpiJjj o-^- £>ja i>g 



fi ^ 



(1A) c^qJI ^j-i-kjJIg ul^iJI ^jv-oisdl jbt^yj CLCg.^g.o 





\\ 6 jj &*£ aJI qjoJI CiI_hulj^- i-SJt2jJ clLoJ *_sv^ 9 OJai Lol 



«Y 



(1A) c>qJI ^j-i-uJIg ul^iJI ^jv-oisdl J^^ll 





Pill jSLjuoJ LsiJo 9 ilpj xsdoj ijuliig qjoJI qjo ciajjJI cbjSLjuuJI ijiloJI U /Vi oj clLoJ 
Icojl ol^itjuaS i( 6 Juojsli £u_juuj V| Cv_svjuj qjo u|g) iJJlaJI gjiig \l e-£l<5 iOJuojsi) £u_«juJg 



«r 



(1A) E>qJI ^jv-oisdl cicg^jg^ 





qjo 6j>QJ Lojo -UAiLiuajJ Lij-ujbs (JjoJI CiljjJjo- IpjoLol ijgjuuJ JjOjJI qjo ^LCgjtxaixj 
qjo oJL_uj3 lSI dJLLoJ QJusiJz clLoaJ v3jjJ I pixu <_S jJ I qjo iLJIg-uJS "6.XjjJ i-SgU-" 

|c(ja5L>3 tISi (jjo cb cOJI Lii^gj Lo \J[ ib^aJI JjLjjs 

t Lujfl buAu Lj ^SSL IjjiLiuilj tf.lc.ASI qa ^ L dSil 

jaaUSI jAj J^-S V 4j)J £ja (j^j) ‘ JjSaSI jAj V t-ioS 

^.•v^aSlj AaSlxSI Ajus tSliijjj 4j£Sj lAa. JoSaSI 4&) tSlSjjj AA2 .[1 « :Cijoiu*Jl] (^oSjlSI 
JUS) ^Vul (jaa SjUui jfcl (j j£i& tilSc. Axxtj SjUuJIj A^jSIj 

djlu JpJI JjS j£iij o' VI Uluu Vj tjjjxuSlj SjIsujJ) Aaju fjL AjSJj Sj^USIj 
o i 



0 A) cjj>JI QJljuuJIj oI_>_qJ I v_s^9 i_saxlsJI jbccMJ 



Jik jA <213 Ajd Aa^kjjj / a \ jJafl j £)ij) :^lauj 



.[« A 



1- Antagonism rife in the ant world, 12 March 2008. 
http: //news. bbc. co. uk/2/hi/science/nature/7292334. stm 

2- Super ant colony hits Australia, www.news.bbc. co. uk 

3- Ants, www. en. Wikipedia, org 

4- Ants best at crowd control, The Daily Telegraph, August 03, 2007. 

5- Ants, The Center for Insect Science. University of Arizona. 
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0 A) ciljujJIg ul^iJI v_s^9 v_suxLall jbccMJ 



JJjiSt AaL A ll 



H . 

! A-Ja jju A^aija 





«n 



0 A) c_>jsJI ^JljijuJIj ul^flJI v_s^9 ^.sv-oJLszJ I jbccMJ cu:9_*o;9x> 




IjjMa]) o^J- 4 ds f SbfiJa Jj2j 4_uaj3uJ) j! OLajLo**jM 

«.Lai*JI jfrJj La li&j (jliuj qa %i • i : .u<uai i-ijAu <Luajaul1 <Luwu 

jjjlaj] 4"^jaaJI ljja." j \j£- <Uil£* ^Aluy Jfl Jl£i! 

.JjjLiJ J^Li Oii^* u ^ jjjJ AjS^L 

CiULiiSI Xuaj Jji-aj i. " ,jia jXjilS J^LuiJI £%al' <Ld& JjUajj tjjjiSI Jjlkjjj 

jjftil yie 4 j difljj t jJbJUl «.Ljj| 4,j-yU-y Ljjj-iaj (j^ajxJl UjJj-aj 4-uj^l 




biLao guoljj jjglo'i (_5\i£ i_i 1 -9>2 j LojJJ cuSJLaJI sbjjjJI cLoJLc t-iSLszj 

(jjo cUloJI y _ s 3 £ * c £,| ^9 o| .bjLLoJI jLuojjl iJiSgJ cbjoJLc ijjb_uj ^sv9 nyb^aJU 

®v 



0 A) c_jj>JI oI_>_qJ I v_5^9 v_sv-oJLszJ I jbccMJ clc^-xxi^xj 




i-g-julSJI Ol \)| idjS+o <iL>jjo ^sv9 <=U I pS^j ..LjMjoJU cbLayi jhid Qj&y£. yoJLsaJI uLSLuj 

./xJLsaJI L^taujj jLJLo T,0 gLlsdl Lo^j j 3 ^j A9 

IgJ ijtfaitj t s-LakiS AuaLua 4bJo*_a jJilaxl! 4_4jULi!l bj^bbl Jlajj 

AiftH w kak Lj^LaJI iuxwuj . Jjklt Jiuu SJjJa Aja^Ic. CiUajjI^LujI 

f-luj . ^jifr jjjj JuSJl ^ jjLSIi &UI 



(jxi La Jxj ^iJLuallj SjjAubl QjLi Cijlajjj ^ ^ 

.Ai-lDl utc (jjCjxuil S^uifr 




® A 



0 A) c_>jsJI ^IjuJIs ul^ijJI v_s^9 v.s'-olall jbccMJ clc^-a-u^x) 




qa £-jj Y V « « QA jjS 1 ilivi <Luaj*j Sjj^aSl j^Jaj 

AiJliSI SjjSJl tLalsJI t La jjSIj tbj^LaJI Jasj 'g aht a j Jjai a^uala 



(jVl ( _ y la. CiLAfl (Aj^wtaJI CiUjull ±ua Ajc-LLa jjjiaj ^ <jiajjul3 
^IJtiLLuiU jj^allb ^.LakJI IJLuj t(j*ajau]| JUd A^a^lut^l AjjjaJI uhUxoJI 




l^.^.a «.Uj 1 (jLuiiyi Xuta> A^ajsuil (jihu ctijv bj^LaJI Ja& A_l!] Life ijjj 
1 fll) L£tiL Jjj2aJ3 du^, .hSJI ^\ CAjl_ua)aH Jaljjj 
. LjjLs 4_1£ Jxauj l£liJl # j^Ajj 

M 



0 A) c_>j>JI ^juJIg ol_>iU I v_ 5^9 v_sv-oJLszJ I jbi^cMJ ,Jjj*SJI ciCfj-kx/c^ 



.j^Jj o' a JA jVu^l (Ja 



,*.a~-vj t-io^j t^Jbdl ^ JjSfl (JjbUl (_><ajsuJl 4a&/aJl JjjbLJl aJA Jsuj (jVlj 

Ci^UIaII (JjAaLj i frluaiSI jiS- 4^_a.ja3l 4_uiu <Lxiui1 (jjjjiajj f.L*l*Jl 

I^jalall ,j-a jjuS jiai IgJ 4_aj2 V "Aaiajaj" A^lja Ja.i <ja 



Jaill j^jj Iaaxa (j] :lj3lS LaJjc- (j]>A!lj -jj«^. «\\ s. jj ^bu 4S1I (jl 

La ^aA t-yjiaj (jl ^tvuai V 4Jll o!) Jfr AJjiL » g j 'c- 4&! Jj2 . ..uLillj 

IjJaS (jjjJI lalj fyjj qa £jaJI AjI (Jjabnfi Ijjal QjjJj lali l^ljS Ud 4»uaj*a 
VI A_j £jaiaj Laj ljjj£ 4_j ,_£J£jJ ljaii£ A_s ^jjasj Vaa llga <&1 -SVjt Ijla (j^JjiiaS 

.[YA :s^LiSl] 



<La£aJI (jfr J«.Luaj JaJaJI (j£jj tJpJI jA (j]>a!l ^ a La. La J£ ^jl JJjSLj (jaja^li 



cPMJ .AaJlc- a JAj ajlaiSI Ijga Axauj j£Lj S^uiaJl a JA j£j <ja 

<_flVI cChj tiibaaV JjAli <^1 ililjl^allj S^uiaJl aJA ejjiai. Caauiajl LaJau 

. ..(j^ajaJI *La^l£a3 aJjAa. Aajjl <_fiLuaS1 ^ic. j^lga Va! (j^laju «.Lal*J1 



laa& pi Igajj l^ajjia^j S^uiaJl a JA AaaAl ^ j£fi"iU UjC-Jj VI 'JA J£ 

Aaalac. 4, a fra. Aa2 (ji j £ j * < _ 5 aa (jl JjaJI (jfraj laA Qaj Y^Jlsu djil talaS 

i . 



0 A) C_)J>JI ^laaJIg ul^G-ll v_5^9 ^.SV-oJLszJ I jbccMJ ,JjJ*SJI QX^-iaJ^X) 



JjSj VJ Jjij ,ji VJ (illaj Vj AjUS Ijjfr ILlui 4&I flj 

.[V :ij\jas- jl] (Ujj Ajfr tjA 5^ Aj Ua]) 



1. CNN.com 

2. National Geographic 

3. Malaria, http://www.humanillnesses.com/ 

4. U.S. National Institute of Allergy and Infectious Diseases (NIAID). 

5. http://www.vet.uga.edu/VPP/clerk/Lobeck/index.php 
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0 A) oI_>_qJ I v_5^9 v_sv-oJLszJ I jbccMJ cLC^-juucyj 



4-uuAjj jAill 

** «* 




AjL&aJl sja <jl>a3l jluil JaIII ^Jlc- ^ jjyi <_alua£V1 lift J^Uil 

uUSJI liA JIacI ( j\s- ^&A Laj A_Lai*JI 



*% Y 



(1A) c_^aJI ul^iUI ^jv-oisdl J«^ll ctC9_*-jg-o 




Jjaja jliuV'j A.jiu<a“ill (j) c-Lilxll olu Jaa] 1 ^Jlft ^ift AlijJa Ciluil;J -Du 

J*| qa Cjjajj <Lut&L w ^ JaUI o' l -r u J*-'' O^J ‘d-aiSI ^iA*i%4 (jk SjjSj 

!uj>'V1 

Oft Ijjxj l-A jj 4 aOJja]1 <1aj1\ o' .Iaj l^frjj qa ^jV' <jA AauIjJ iJ £& 

Jaxj ^j2j 4Ja1!1 oV lift «.Ia1*JI jau2 J3j iS-Iiaj Cijajj (JaUI o*^ 

S^ajlLuia!) dMftj o^J^' jLuiij' qa lijii Ci^Loi!! oft jlxLV' jjAj i*n\ ^jJaj 

IlglaSL 

sJjlLa ^jaujj I^-uiAL ^ivuai o^>^' J '«£■“•' AAaUI <_£Al3 

oV .UjIjjIj Ifruiu/al J^La. qa £a2xa! i alaJ ^ fJt,lu±j ^llILij l^."lfl_i2j o& 
IjaaJI oH 3 !/ 4 ' J-*- 9 j-uujjj AjJxa JaaII oh 3 !/ 9 ' o* 3 *^ 



University of jljjl AaaLs. <ja Dr Michel Chapuisat jjj&JI jft lift 

:Jj2j Lausanne 



The workers left the nest voluntarily and were not carried away 



!^i\a^ OjpJaTn Vj Ajftljia o^' u^Lalsjl Ci^IaiSI 






(1A) ^JlajuJIj I v_s^9 i^suxLaJI 




<UL> t_s\3 OjuJL&jj JjoJI ol O^i^LJI iAjuOj 5I (T ,,c l) CLybloJI CLljujJI ^9 

Cj^DJ J3g 1 6 jjCX2j_JUOjC>J I QjJu c uic jjSL J joLuJL>I (JJO I_huJL> Ju0j3 iOULqjAJIs Cljl^SUI 

(jjo 1 ^-ajjloJj Qi-».no CiJuol^) »^AJi O - 0 jcx^jJI uS^-Cs "JjojJI /)IJl9|" CaAsj CiUjoJI Ipjjo 

J->I 



It 



0 A) cjs*J\ I v_S^9 ^s^-olall jbccMJ clc^-juu^xj 





Loj| iU 9 jj>-\l| L^JLa^js |_ybjjoJI /xijlaAj l _s^ > > ViiJj cbL^ioJI <UjoaJI ul cLoJLszJI jSjy 

U >— ij .ni lp_i} !eiJu^9 O^xxJ jjsijujJI l _3JLujLiJ9 I £jL> ^jJj i_jLd>ju 

IcbJSjoJIs G 9 I 2 JI 9 jlij V I 9 ^Sv9 clLuoVI £ 9 jI >jujlJI 

V l^.'Ja'i sAA (j! !!<&) jla-uj :Jj 3 l (j! V) dial V tAa^Sfl 

£A)j £ \ H i..uAvi -l ) r^bu JjAj [(jjUJI ,j*a*j (j-a jj£I SUc. l$jd AaJ AS tjiisu 

.[it : (jlijiil] (%lum £jdal ^A [}j plJu'jiZ VI ^A o^1a*j jS <jjjL<u1ij 



tOl^uiaJl (jAl < _ f fr I aL^VI djiuJI » AA »g ^ j] 

»AA lgu£ (jjiuu^j ( _ 3 d1 ^jVI S>d1 lg_jL IajIa (jjAAjjj tjdu]lj 






0 A) c_jj>JI oI_>_qJ I v_5^9 v_s^-oJLszJ I jbccMJ 




AaJ <ilU tjjJall Jj CiIIIjjaJI jl Cil/uiaJI ( jll AjC-Lai^V' (j^allua^JI 

:JLkljll tjjaJLi (jjjj*j alalxll 

The discovery, published in Current Biology, is the first time that 
such behaviour has been shown in ants or any other social insect. 

t (Y * \ * lilljj) ^jVI (JaII AiluuSI j»j liljlutll I A* Jla (jl (j\ 

taJUlaJI ILlaIjlII Alijiivll i 'm> ^11 J^l£ ^jHajj jlwil (jjiill (jl UaIc. |j| uaju Vj 

La jkal VI JJaj jjUa VJ (jjaJVI ^ AjIj Laj) :^ibu JjAj 

aJA JjsJLuu VI t[TA :^LuVI] (_^l fj (j-a uU&ll ^ Uiaja 

!Y^jJa*J| JjllHJI Idgj ULajI Jbjjj j£alj (jl AjVI 

A.jnwaiHi (Aj «.|jjiVlj A_ia ^iaullj A^ajl^l ^jxxu l&jjAj HI CiJAsJI aife <jl 
^jlua (jjull l^j UjaIj j»jLuiVI $.la» ^allsu (jjj^Vl Aaa«aj jIjjVIj ujbullj 
(jjjLaj JaHI (j&lj 1 IjAsujI o-UII (jA -LaJ i_iuijU (j£lj Aal& 4S1I 

!(jjlwill (jjjjLa iLa AiutaJI Ciblxll aAA 

JaIII qa IjaIsu Jjiil Jj t^jLuiVI ^JLa ^l IjAjC' (jjJuJL*ii JjaI (jl LUaI 

^^juj Ijjuiluili t dlL f»"«.Yifll |jl2 ... Aa^walllj jjIIj Ujbullj AoxaII Jj^al 



■n 



0 A) cjjsdl oI_>_qJ I v_5^9 v_sv-oJLszJ I jbccMJ cLCfj-kA/c^ 



^!j ^AjLj (ja «.)j£al!) : elAil! lift 

S J* £ o^o * o ' * 

(JjjJlj * (j^SjLIaJ) ^A i21l!ji AJjZjjj 4il (jjJJalij Ulj^ajj 4il ijA ^LuaS uj*^J 

A4.1a fAjjlbA J* Ojixi Vj cP 1 6ji?4 &? cM^vij b*j£ 

i2i^jli ^ui cl)- 4 i 4»ualuas. (jl£ jJj ^miAjI ujjjjjj IjjjI Iaa 

UjAlui ujlji^fj UI Jifrl UjJ (jjJjAj ^aAu (jA ljJ.14 * uj\\&N £a 

[1 • — a • j <jiaJl] (^hj i2ijj UjJ ijjut (jjjls Ujji2 3*42 Vi uWyij 

Jj*Jlj 4 _ixa]1j 4_a^j]Li «. ( _ r LaJ| |AA Jla jA-aj <jl ,j£aj JA 4&li ... 

aAAj CiLVl e^A <jl ??<_aj*Jlj i. ilViHj ujIAjVU (jlutil qa 

4JLujj ^jjAt^j lAA 4JLug ^jjAi^ ^ it j^a.H lAA AALui jja. 



.fSLy^l 






Matt Walker , Heroic altruistic ants face death alone to save colony, BBC 15 
February 2010. 
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0 A) QJljijuJ^ ul^flJI v_S^9 v_sv-oJLszJ I jbccMJ clc^-ao;^ 



! .wIaUj \\ 




SyLil CiLl Aij CTi/il (JjIsjVI (j£Jj l'J w '*" sJaiji Ljjjfr 4,j uin Ajj 
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V A_ajJa£. AjI a Aft . [£ \ :Cijj£jxll] ((JjaIxj ljjl£ jj CijjSjxII Cml CijjiSI (Jftjl 

JjiULai (jjjjju AJULaJI a Aft tA_Lai*Jl Iftjl^uJ <ja Lula. < jjiui£j #.Lal*JI 

. jju <$UI (jl ^jCAj Aala Ajjj 1 t' CiLaK AjJA Cluj 

(jmj! CijjjII (-ia-uai jft Jaiili Cijj£j*Jl Cuj <jl t i-utlCt <_ajju 

. Loj) AuC.Laja.Vl AualiJl qa Jj ti_Lutai AujliiSl AualiJl <ju 



CmJI (jftj 

Aujia Ijjjj ^Lj aU «ja-v< .Jj^JaVl t-iauiaVI jft CijaliatJI Cuj 

J£J (jiajsua jAj *i)*^ ca^ Ajjj cr^y cujj£i*JI V] (jJfoll Juljc JaaTj 
<jaau La cujjjJI £ljil lujC) Aai Lajjj . ..Aujlajj ^Lijj jl aa qa AuauJaJI JuljxJI 

! aLaJI iuj^'ic 

Igu V-ajj aljgJI Cilc-la2 j^iauJ aLaJI Ciikl Aulua cr JaiL aLaJI iuj^'iC 

e^JLua CiI^jsuu Ajaj <jl t Cui.ll I Aft <ju (jjiftjlij aLaJI ^lau ^juuaJI Auu 

I Aft ^1 {J x . a Ijjlaili alj^JI dcliia juaai ( _ # Jc aAcluu Ojalisdl ^ua ^Jsaj 

Ijjili J Ciai JjJj $.1jft delis <jc ajbc jft <jaJI Cu.i.11 
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0 A) ciljuJIg Ol_>iU I v_S^9 v_sv-oJLszJ I jbi^cMJ clc^-juu^xj 





Oli) dLljJg MolcLsLaJI (jjo cUjj sloJI Q lo m cUlca tLoJI OgjiiC 
Jijuuu >-s^-y obJlSJI JS ol jj>Li C*j_> iqg>> loll ^3 o^j-JI uisGal qj> c*j-JI I _Li£> 
fij />bl 9 I olcLjj \l[ jjsJ-illu \Jg QjLu tloJI Cj£jS-iC jjSUg ‘ JoSj>lo^ qjjjo 

IdjjcxC clLJo I-Xj ->9 (Jjjusjg ilASaig C>j+£- j_i 9 

<Lwidj^J1 (jAj 

^ifr tJlauVl 4xijlaj OUjISJI fl a*-o 



^ u) Jj .^kuu jl jbuVi ^Uj CiVlaJl »k« * ^ 4jjj (jj£j ^1S1 Cijalidl 



qa fjj Jxj j£aj AjjiajJlj jjbj l~,jj<’<*\\ 



(jl Ijjjj-aj tsJjJa. Jajik Afi-llua jj Ai£V jJouaj La^» t4jlL 



!4JLj JsL l ~, jj <\*\\ 
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()A) c_>j>JI I v_s^9 v_suxLall jbccMJ clc^-juu^x) 




t_s\S gl 4jjlg £.9j-i5 I^joI OgjiiaJI £l«_juju qjo CjLjcxS gj^) i^svS tLalsdl giaj 

qjo CjLjcxS gj&j> ^-jJ-IqjJ clJjo^JI u\l IgJLjoS pyjS Ug igUjIg^JIg ol^UaJI CLcU^) 

i-j^LlC OJlC giu LoJlLC o^S -lo9*3tll O - 0 /vSLII liii gljjV -J^ls uLSuo ^sv9 ^-jlSLssJI 

.cb^ixJI i_jLaij ^3 OglsijJ I ^-jiSLaJU) i^g Jl ig^hSLi JSL IjjJ Ju-lg ulSLo *_sv3 
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U*J 



t-iVlj Cia>SMj Cij/TiC. jj UjVjI j \ j£b <jl (j£aj 

JjJliJlj (jLajVl .ivUll 5 La. <Luij jjAaJI jjuV A^&a SLa. IgJI !...^SMj 

4.-yTn cK&j qa 4_uIju Ljj JjJ UlaL jjj .Lull! »ja) J£j|j 

4Lj 1 ^ic V uVI Aaj lij] ( _ # Ia. ' »g <j; AjjmiVIj 4_jC.LLa.Vl Jajljj^l (jlAiiS 

. 1a£Aj ... 4_ai jlL (jjVlj 

Aa&Laa^VI SLaJI (jAj 

Jjjlvall £-La_4j Ja_i!l £-La_aj JaaII £_La_a <jC 1 jjj£ Ujlaui 

LjjjCkll ,4_Jala CiLaWa (jAua jixj Vj Ci ja£j*Jl jA IJjAla 0 ulJlj ,_£.i5l 

(jji^au (jjjA^U jjaJl ua jl jLjVI jl i_jaj Vj ujl^LiSl l-iaj V 

!Cija] 1 ^^Sa. lg_Lasu <jc jilL Jaa3lj JaIII 

0*J 

AjIaC- AaLaIJ Jju £jjll JSU 4a.jjJl (jl2 $.1 Jj*a! 1 AiajVl Jla ,jLju 

4aa>jjJl SLaJl iAA fjXA IjbaJifl .jjaJI ( _ # Jc (jla (iliiSj l^yiVill 
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0 A) C_>J>JI CIIauJ^ OI_>_qJ I v_5^9 v_SV-oJLszJ I jbccMJ CLC^-aa/^X) 



(jA Sjjjfi SjAUa jl «.LakJI JjiL jJ^adl lifcj *Luuju]| 

.A_iaJI CilljllSI ^Ic- l$£^j 

iajjaJ) jAj 

!(J£V1 clil^a jVjiSl qa ‘ L~^X\t\\ JaA (jl «.Ld*JI JjAj 

K_uaji Uaj'v jluaj (ji ,j£aj V Oj/Tnt.11 Ctf 4j jg < >n (JJaL dJj qa ^i^>]| 

Iiil/4 jdsu ®J*"“ O' 4 ‘ W < ' J *s t2 J iajjaJI u) (Jj 

(JAjl) : Jli AiSJj t^yAlc. Uxv dUft (jlSJ ijAjt" : Jli ^jJlau dll jl 

,jC- JjlaJI dll (jlyun^l t4od*JI <x*U1I ^ JjjSJ jjjxdl |j& Jxdbj (Ojadl 

. [AV : f,LutlSI] (llua, dll (j^ (jiua :<LutAj 
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J\L> (jjo Jl jl>9V Ogjiisdl /x jujl> Oig^-gjoJI iAaJJ ^s 03 _>iSU\l| j^jsloJL 6j9^3 

OgjilaJI uj .tlg^JJ QjljujuoMjo A2j t-JLajjg cdjLuj cJL> *_sv9 GgSJ i<=LoL> oL-Jg^ 

■ Ijl> Q ■ 1 ^ q 'i . 1 1 \ i i^o_t_u\U ^^SJg 
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Aadall jyj AjIuiI!) A_ajl 



jjja.lt jjljj V elalstll j] .(jiajVI (jifr (jiuau i—iSUsdl (ja VV * * « dlaA — 



talidlj ^ Ajuj A^adA Ayd jj^la-all l-l^i tuyjjCkll Java yddi jt 

fQ-Ajz* J Iddl dll ^AlJat’ii tija^l jlaAlj Ludly IjdiAl jjill jjJaddl Jay Laid 

ja 

Jaaa. jl ja j»£jll ^^JxS tCjJ.'^'i* 11 Jajaa. i.y.at (jlaSld dliA frlakll JjiLj ~ 
.ajlSil UafllTu alay Aaldi dli£ !!|Ja. <_ia*da Ajjj jl V} 1.1a jjij 
Slaa Sjbj-ull aiA jl Aj tiii2 |j|j tAijluadl JIS <jj£ll jjla jdl ja Ayllui IjlS 
jlj ASJluadly JLaj <jj£ll ,jS 4_lac- JjJli <_Aa££ !!dia ja-ui Aijlu&dla ty.Iaj 



lAijluadly Aajj jl jd, ay V AJaxuu Ay/yJ tlilt jial 



Ojialiui ja jj£I (Jji Vj .jlal .lay Ayd (jydfi <_iaada jlajj jdaii Oj iCia.ll — 

.jdSliJI ja S^aVl <jt jAj Iddl V] (_£)J V jdl ±alalj Jla Lalaj tS.Jj.Sa-a 

Lyjlfiy <jal l^ajAty tlua A-alui Ig alin aj .A^jjataj A»ty^ui CllSjIaa uaSlyaJI ~ 
A_ud J*\ ijjj jS Lujt (jydj t£-ala_all ^aaajl SjIdSl tlua ..lalall dlj^j . . .lg_ia 



. ! jj.ialdl tjijiua jjj jdlaJI ^ jlayj^U 
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Ojjo (jjjXlij ,Jsl Joj^sJI >iLo->jj :cloJgJI J9J1J9 .C1J9J0 qjo °/o J Ajjoj CiI oioj 
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AxIaJI sLixj SLx 
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(jjjJI <j±i Aa^JVl AjjUiaJI AiJ (iljli! tlfejlSj] (j^aj V AaauAjj A-laIC' JjjUx 

. (j±ij «.liSji djil ujA (j-a IjJxjI 



(jAJ Ojtfjj ^.--*6 'j (JjAxIaJI ^liL ^Aj AjjjiJl 



jj£- AaIsxa ^jjJI LjjiJli (jAj (jgj JxIaSI A.*a_«.j i. in.Jalt 

— I Ax SjjjS ^."iuji’ij MSI — tSjjjS A_luiS J£uuj AxIaJI :<jA j'uJa jAj i^-La a 
JaxS i $.L3jl 4&1 o jJ (jA Axjj A2 jjaxJIj — AaS^uiSI ljULaSI <ja A-cjavaj 
Aj*sM sAA Jj JaTi ^jJluSbj i^bu Hjj^a JLaSI Jjlxj AjjAS jUa^uJI J*xj AaA 
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Oj-iilaoJI Iszj l^>9j JSb ^jJI cUjLjJI tli9_<jaJI i-j^SUsdl £ I9JI A>[ sbgjjaJI clLojLJI 
l _S^> Q-Cl 6_.1 J I gl c(jOJ>jJI ^3jSij Ll9 tSl JSb Lp_i I .clLojI dlljJs 

!(jjjLtSiJI ijgiitoJI Ijai \$j$*£u9 ilgJbjl l _5\l£ 



J£ Ljlufljc-I ‘Lajja. i_o] 1 V « « dU& Jla 4jjj 4J1 b Ja 

(jjiLSJ Jjjuaj uLuajfrj Ajsjja. tilblA 4Jlj [^ ] (4_»*Lij^n J-ixJI SjI;j i.uuai) 
Lsbaj ... 4_iC.Lala.Vl JajljjJI ^4A ^i!l ^KjLaSI ^.a~v.all 14A ...!!![Y] 



! Cij.i^a.11 Jla 
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0 A) c_>jsJI oI_>_qJ I v_s^9 i_s^-aisJI jbccMJ J_p*SJI clcc^^x) 




(jic- S ja cjluajfrjU (j^iajsu lSLi>al *luij Ja % W,“l (jl (jjAlau <JA 
!!41 ui ^ Y (j« (jjlaJjj CijUIa (j^ia % Y • (j^ jo£l (jl (jjAlau <JAj !(j$jl^ 
4jjLa-a jl LjLuajc-M! Qm ajsu Hjj^jI ^ AxaLaJl CilJUa Jjj (jl JAj 

.(Fisher 2000 ) ^uil>il! Sjia JjU uiLa&V! 

jl luo'ifr jl jaj sj^al lillife 4_ulj ^ 4J1 Ujjaj uLjLaa.Vl 

CiLuaII (j* % Y « (jl Luajl Ujjiuj .[V] lfr.gj.lua jl IfriLijui Jjfl (jjj LjjjiaUj 
jJflj JUlaSfl ujLuajc.1 CiVla> jl ojaIju JAj . [£] 4jiA 1^*31 (j*j ^ (jfrjtuajc.1 

!!la.lflj jJUJl JjJ jj£*i (jl Ljlui <-flV^fl Cil^wdu 



jl Ciljiui £jujj jax j SUft] Aa^jtuil ^Ijj 4JU. (j£. (jjaKlj 1 JA Jaj 4 S 1 I (jlaouij 
^■a'-vall iMat.-v <^1 ^AJlaJl gJljj (JjjjAjj ^jtuiVl (jjJAHj ^frJl ! jjic- 

. \«o" CjU.alv.all jj£ 1 ^yjjiJl 



(j^aila 



jjj£j*Jl JxaS *\ 2 j ) jjil (jjJ (jj» IjAijl (jjiSl £) la) <Lajj^Il AjVI jlAftl (j<aaAjj 
laj£ ((jjiiij ljjl£ jl CjjjSu*J 1 CmS CijjISI (jAjI (jlj Ijjj Ci-IvjI 
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j| Aj*i?l CJJta. Jdi — 1 

Jjjj (jjjJ ^ <*-lc 4a!¥ C&t ^ A-usinJI aJLaaJI aAAj ."Ji3l" JiL ^Jj (jjAaul) 

•oI$t 



(JA j\ d'j) i^bu Jli (iUiJj Cij^«.H ljjj jA AjLjJa^l ^ Cuj tjiauia) jl — Y 
. duJbJ) Jjjj Ajj^Vd tlulS 4_4^1 jla!| aAAj t^ilijlSuxJ) duiS Cijaill 



A_L4i& Aij aJAj tAJaxi t_y^J t Aj»..JaH jA Cu j) Aj*iM JjJ.ia, A& — T 



. j»>LuiVi A_a*j 4ji .laaJli . lAA jl^C-l .ty.Jj'i 



[1] (Full Report of the Prevalence, Incidence, and Consequences of Violence 

Against Women, Findings from the National Violence Against Women Survey, 

November, 2000). 

[2] (Rape, Abuse and Incest National Network (RAINN) calculation based on 
2000 National Crime Victimization Survey. Bureau of Justice Statistics, U.S. 
Department of Justice). 

[3] (UN Study On The Status of Women, Year 2000). 

[4] (New York Times, 8/01/01). 
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[8] A SPIDER'S WEB, The University of Houston's College of Engineering, 
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0 A) ol_>iiJ I v_s^9 v_suxLall jbccMJ clc^-juu^xj 





jjC j "Aojc" CiljLuil #.Loi*JI jiaj LaJlL 

jiLaiSI J-daiuw uljLilSI jL JjAj sJjiaJI AaJjAII U^J • Aijjuj j' jjAaj jl jjaui 

0l tLa AjLkia lIiLu!) qa (jail li_a (jJC-JJ £jjj Laijx2 ! frLyiJIj *ULuiVl 
. La-ualj La^jjj laJj AjjJV'aN jjauaj jl JjLxj 



4_ia£ jj£ 1 (_flUa"»-\V ajjia. la Jjlau <_>ji2U23! AJLa. uUlSI jl f.lai*Jl Jaa.V 
U^.'ia (jlfl (jjijLala ^jjpLu £jjj la-lic- ,j£Jj .AjjiSI ^ qa 
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0 A) C_>J>JI ^IjuJIs ul^ijJI v_S^9 i_S^-aisJI jbccMJ CI^-aaK^O 



JjUj ,j-a "AaiV" Jla-aJl ^utAJ CiLu (ji AaJj !!ja>*sM jj*-ui 

.fijiii 

4_UUa <jj£jj UL^I 4jjl& <jj£j CiULUli JjxJl CP CiAaoSI jJalutj Uftj 

. jba.SM ^ Ujjc. *!«£ u 3c. 



:JjAj 2 <jc ^JIjuj (iljLu tijUSI lgu£ UjA&j 4„a_ ilac AjI j£jj| <jl Jji Ufcj 

uIa^j jLl UAUAokj ljUc- 1 ^ jink Uj>ja.y ukk <jjl4j ^ 4 j >^ a li) 
Ia^J^Ls. LjjLSj lllwi Ala ^ilaj pj Cul UK * IcjJ Vu 

(Jjfl jsJlc. ^ filiSlj Jj*J1 CP ^ (jlikuaifl t[ V* V* — V* Y :i_i^iJI] 



?j<uull (jaJ Uc )3La2 J-lJU diLjJI (jlS l3j : ^iuj t «.Lai*Jl 
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! ill 




tjk (Jjjjju CjUjIS <_alwu£l l^laj tA-iJjC-j «.Luil «.Lai*JI t i*5u£i pjj 

A_ulji SjUil J^2 tUkJI Ciliula 
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0 A) c_>j>JI oI_>_qJ I v_s^9 v_sv-oJLszJ I jba^cMJ cLCfj-juucyj 




-.(jL U <ja1c. jja 

ASjjXA JJ& Uj/liull jA i-lj.ll. g-ljji Jja-j JjigJI $.lai*Jl jA -U£. l_iuu£l 

tcgfaJl (jA lalstJl ujULlall IjaLj AaaIjJ J}UL 

sJja-jAll Aja-uiiii!l JjjS AjuaVI AajUa £■ Sjjjill IgJ CiUjlill si* jl 

' AjJjiilj 

<jA JjjQai V 5-ljJkaJI bjufoll jl ( {.LiaiSI uI&jV Ai-ii^-ll Aa^'iaII CJlij 

aife (jA CiUuC- ^a& tUkJI ^Uaiuil ctijTk iUjSjS SJj3>jaJ 1 LjjjSxJl 

ufcUil] LkJl AiiJaJl ^ IgjfcUab A ate 1 a 11 <1ia 12 tjUjlb ^Joui bjiiSbll 
A&Ja ^ AsuiVl Axub jj£j La S-Jlcj . jajLajjI^LuJI ^uiL A2jjjla!I 

.AaaJI CiUjISJI ^laxA (Jjil Aj21S 

(jA j£>iJ £ljjl Aluij t bjjKill j- 4 Icjj ) Y ^ifr A«uil;J ljja.1 J£ *Uk!l <jl£j 
S-Jja-jAll UjjTiiu.ll jA £ljil Aj^Lj jl lj.ia.j2 tObjlLJl „ ^Jc. Ltjda.j Objlaftll 

. jxl*Jl l^.jlc- LJSjXj jl JjjxU ^ 
Jxfll jC- Aa2l£ CjLajIxa 1 al.VXSM ^ij" ^bj ^ AaIHaII iliHij 

".SbaJl Jj-al <_iluu£V LUsua ^ jIjaIu^U U.jryjjj Jxj Igbl V] tALSill iuLuISJI 
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0 A) cjjsdl ^Ij-aJIg uljiJI v_ 5^9 v_s^-ola)l jbiicMJ cutcj-xuc^ 




Cilj^ioJI IpJjo ibiAsiijo VLS_^I jj>-b clJjsJI coiL>i C U>- obulS b^iiSLjJI 

cUjj lSI ^_ s 3 (jjjLtsdl gjJoi-Ajju C*j-> i<lC9jjjo Cilijjg qSLajjuo AaJg .oly^isdlg 

IgJj-XS tjJI AsLa^b nj^bj^JI Cij-njoS 3 cLQjjtxsJI £>bjoJlg AjjjJIS I CL>g (_5JLc cb-mubjo 

.cLykio^aJI CLbjj^SUI 9 AjggjJI CiYLo&Jb AjJIc '-j-juuJ Cili CiUjj ^jv9 [JjjusJI 

liuijjj (Jj 2 qa liu Lu.l!l (jAua 

^1*. . . .AjJIjJIj Aajllll <il!j Jju ^Ij tAjjjj ^au Jju) Jlajj 



. JJU ^i*JI l^Aui'Kl ^ ililjAuJl SiA AjuluJI 



AA 



0 A) cjs*J\ oI_>_qJ I v_5^9 v_sv-oJLszJ I jbccMJ cLC^-juucyj 



4jUS £> aj ) CiIjawJI ^ji 4a^ CiUjLS Jja.j jxuu <^1 AjVIj 

iluy |j| ^,«.ia% jAj Aj|j (jrfj La^_j2 du Uj o^jVlj lIiIjIaUI jpL 

Ajjduj 4 _ll. CiUjld jxj Lajj t Jljj V . [T ^ :i_5jjdJl] 

. tin Uj) :^lau <U$2J LilAuaa «.LujJ1 (jA ‘L&]1 La $.1)^1 



^£-JA (JJ2U L? di2 . . . ( jjji *LdiJ )jj A?) Jfr ^' 



JjiuJI 4j (jj^j ^jl2 Jj&aJj La Ijlj fljJo'Vi La Ijft ?4_uLua2 CiUjISj Uc-Lal^l 



! lia> (jc duJlaJI 






http://arabic.cnn.eom/2009/scitech/3/17/lndia._bacteria/index.html 
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J^lSt 




JIxaJI tlilJJjj jiuaj LaJLa. ”b£l£ » J-ajJI <jl «.LaixJ1 CluI 

l^,ljv*ij~j 1^ Jo lain jjA 4JL2J ^HaJj CilJJjUJI aJA <jl V) igj-a^tAJI 
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0 A) cjjsJI ci^uJIs ul^flJI v_ 5^9 v_s^-oJfiJI jbt£:MJ ,JjJ*SJI clc^-juu^jO 




AlijL Ciljiui Robert Hickling jj2£all ca^LJI jjall ail 
V) lillj a£Ul 4ajl£aj tilUA <j!xj jx! . L^ilkj ^ylSI ILjjAfill lLiIjJjISI a-ajj 
Jjaj jjjj jA <jl£ aij ! JaUI U^Auflj ( _ r l!1 CiIjasVI Jja-uij (j^AJ Laale 

! JaaII lLijas jjjj (jjs ^a^j AjLjIa IjJaj pM (JjasIxaII JaUI 

ijA t iVivi JaIII UjAuflj ^ylSI Ajjjj-aSI <ji ^11*11 <illj (jiAJl ^all u^j 

< jk JaUI qa i_all ^ Y (iSU^a ! i_iSjA ^jaj jiV cHi 4i*j 

liA j»Lalj i4jJC.l uxa lJUasL jauII -S-lt Jjflj JaISI JJCj 

.CiIjasVI aiA ja (j^iabuj cjLS <jjH^Lill jUaj aaull 



4Aaa ^ie dilauVI a as> ljjAIj ^JaIU Ai\~i-VA lLiIjasS Jaa-uu qa (j£a j ail 
<^211 crJjVI ^ Journal of Sound and Vibration 

! Jaa11 LiAjAa IjjAa jlwuVI 1 ^j2 ^auj 
JaISI ale jAaljill Jja c,i\j Ig-aAlj liAauVI <j-9 aiaill CiaLJI liA jAl aal 



The AiaA Lr lc. Analysis of acoustic communication by ants <jl>*Y 
aJA <>j"il.i ^jjuj J2j Journal of the Acoustical Society of America 
^axLuu AIaISI ,ji aLalxll jjjjiij jaaJI 4-uiIa Uj\e Jjj&b JaIII <ji dilajVI 



^ \ 



0 A) OI_>_qJ I v_S^9 i^saxlaJI jbiacMJ OC^-AA/^X) 



^•wa~n AlaiSI tA-ujj-aSl Jlafiluilj tiu J^S o^ jlxuiluiVI <jjj£ 

4J1;L ^JAjj Jj JUaIuiVI Sj«*l Jla l$J) 4_aJla!l 4jjjj-aSI SjLuiVl 

j»Uaj lifcj laljMi LaC- ojj_u~il tCij^all 4aftH jl SjllB AaLaau 
(j£jj cAiiia cjljiui JLia V] aj&uu£j i aLaislS Vjg ^ * (jl£ Jluaj^J I -La. jjJaia 

:^JUj JjAj Jaa3) o' J- 4 ^' lift o& A«3 jxaiaad) oL*^' 
oUlLj ^uj’i'Vi V ^uSluus $»!]) l^ji U aIaj cLjll Jilll J|j Ijj) 1 jj 

A : JaUI] (OjjLiu V fAj aJjla.j 

Ujiui ^yiac-S <jil o!i fAlili JaaU Ajl! Jjaj A^wualj SjUij 4 j*s? 1 a cr a2 
a^A ji^-2 aLaiadl Jjlau aAA ^Laui ^ifr ajAAll qIajUji 

tOlj^dSfl a AA O' 4 Aju;! Ijjxa ‘ Ja 131 l^jilkj Ci^luiVl 

.4jjjJa Cil^luj CjjaIujI 4a3l^a JUu <ilbj 



^ Y 



0 A) c_>j>JI ^IjuJIg ol_>iiJ I v_s^9 v_suxLa)l jbccMJ ,Jjj*SJI clc^-juu^xj 




(jl .1x13 i jJaiJLi A.-mb^v] $.Uj 1 A^alx Abj^ua CiljLi] JaHI » „j 

Aj CmU>Tu<i“j tA_a^ijj A.Ufi~u.u1 f.\±i JjUaifl t jjlxlSl A -a j a Ci^LaiSI 

. La jlax (j^> JaUI AjL jAa>j AlabSl Cij^a ^yXa £a2u 4 t jjaJI 



Ar 



0 A) cjs*J\ oI_>_qJ I v_s^9 v_s^kolall jbccMJ clc^-juu^xj 






Ja*J1 ;Aaj <>£1 AJIa&Li ^jAj tlt^.uAj JaaII <jl «.Ia1jl!I jSjj 

£aa 4jL& ^2ajj Ci^Lai!! ^.AaI (ji Aa-jj t Jja (jjjjLaJLj t A.Jo«,j £_« JaUI 

IAjJasj jaIjIj lLiIaaIjuj CiljAai J^tk qa (il! j jjfr j jjjaSI jjiajjj 
JahJI AJIa (jk A-juJa!! 1^-iLiA *Uj1 AJaIS Cij^a lifcj !lgJ laj^JLujjj lj^LaISI Aj£j 






At 



0 A) cjs*J\ ciljujJIg oI_>_qJ I v_s^9 ^s^-olall jbccMJ Q_C9 _*a»9x> 




s JAj tAijji! 4_Luii!lj jiuaj Igjld CilijJI La-lic- 

Laijc i ^ylSI 4 j£j*aJI 4_uij Lalaj Ajj^.v-a ilulS Ciljj-aVl 

I^lsu <Jil ^-lujj tAijj AIaj Cjjj-a] j-aluj) AiLkj jjJjlaj 






0 A) cjs*J\ ul^iJI v_s^9 v_sv-oJLszJ I jbccMJ Oc^-juu^x) 





jmu 31 Jla t jiai AJla. ^ (jj£j La-lit Lia.il AjUlLuiI AAaIJI JjUaij 

A^jjlaj Jj CjIjmsVI ftJA JalaiSI JL131 ^Jaiuuj t JaUI (j*a \AjJu c*m“u<i“ Lalaj 
ai& jjii- j^iSI (jl^Luii AjjjusJI Jb.l2u Ljjjj . .. *\) AlaiSl (jlLa 

. ciuxluij Alaj Cij^a ul\ ^Laluj^U .ja^LSJI AjlS AIaISI 
CjljljiAl jAwaj Cil^uiaJl (ji Phil DeVries Aa>j & 

Llu Ajj^ui SjL jjfij ^jlSI (JaSI S^u^v (jl2 ^HSLij tUfcjjjAli JaaII 



0 A) cIIjujl)^ oI_>_qJ I v_5^9 v_sv-oJLszJ I jbccMJ clc^-^^X) 



Cibjjl!! (jla ^jJUSLij A&jjaa Alaill IjJafiVi Ig-Lac- «.Uj1 

V] (j* jlj) i^lsu Jli dlilj tijl/iaJl (jg AL*jj <jA Aju£uall 

.[1 t : $.|^uiV1] (]3 ja& La-iia. d& ujg'Sa" V <jilj ajlayi ^Luj 

Vj AalludVI CiIjaaSM ja ojUlii V 41*111 (jj Robert Hickling l^lill Jjajj 

liftj ! j\& Jjjj l^j Jjbj l^jla A_iujli*ll Ciljjjlll IgJ Aa>$j la-lifr (jilj tl£j jjIjj 

Jjfl lift tjluSI Jla LsLaj tlgj ^ftlfijj Aj AasII Ailj £i*L JaHI <jl ^gji U 

filial jLal V) Alillij JjJaj jjUa Vj <j!ajVI AjIa (jA Uj) :^1*jj djLu JpJI 

djJU lift <>J .[VA :fUJV!] fafj ^ I P ^ yUill ^ uiaja U 

Ja*JI £_a Jjili V AJI cg^^i 1-*^ O^Aj ‘~'J w ^' jxlxll j-a JjiL (jl^ill <j' 



JaIII •He »Ija_i^ 1I Aid 



ul^LuiVI JUi (jA JaISI lg_j Lj.iJalA.Ij Ail dlllft (jl JaUI ^llc ^ lJjj*aII qa 



JaUI Jjj£L Jj (^LajftVL) S^jAa Ail ^jJUILij t JaUI l^iUaj ^all AajUaAII 



! jialill! ^Ijll (J® £^l lAA j*MI 



4V 



0 A) cjjsdl ^1 juJI9 oI_>_qJ I v_s^9 v_s^-oJLsd I jL^cMJ Q_C9 _*a»9x> 



LjajlxlaJI 4x111 (jl ^1 JaIII jjJlc- fjA (ju«auaVull SjaVI AaI (^LluI Cift] 
Cluj 4JV 4jjjas 11 CilJJjlll (jluIj J-Hjj^l 4 x 5 <jA Jxl!l Aj£ ifalVill 

.JaAfi jl Ciajj VI 4uJJ*ua CilJJjj Clu JuiSl (jl LuLi 



Ja-uj (_£A51 jaJUJli t4xCaljia 4j1Aj IAjj (jl Aj V Ciaj (_$! (jl I^jUjaI lu JjSij 

AijAa. <_filuu£Vl lAA ^luoj flj ti_flLuu£Vl lAA Alui (jjjCiC' (jjftjl JuiSl Csjj-a 
(jjjJjj La (jl ^jAj 4uj1j sJC-li ^ lc- iaj*j Civ ill ^ ^.-y^.'u (jl VI tAxi 4_mij 

.JJalull jA (jX>*31 i_a51aj La J£j tJjAll J* ul>*^ £•* 

^ «.Ia La j . a JjAjj lgu£jj Cibjlaj JjA-a JljJ V 4_LaAx51 Cilujliill (ju jji&!l <A5 UAj 
(Jajaj 4ajj£J1 AjVI (jl IAja CluISI A&j Igj Axil (jl ^xnj iAIIaIj t^Jlxj 4&1 ljUS 
(jl (j&aj <Alli!j . LlaIc- Auic- Aajxj (_£A!1 (juLuiVl LaA 4«Lu»51j (j])i!li lAA 

Cilli) Jli LaAjfr (JjjLuiVI lAA i jlc- AjVI (a^AJJ Jxjll (jAjAA (jC CjAaIu 

.^1 4 &\ J t jJuili&ll (jjasu (_ji $.La La£ LjAjAa LjjlS i'iuW" ( J S 4laj 



A A 



0 A) c_>c%JI ^IjuaJIg I v_s^9 v_sv-oJLszJ I jbccMJ ,JjC*SJI ctc<)_*x» 9 x> 




4_uj^a uLljj j Juaj Jalll t_aLiu£l 



Jib f5HSIj Sjjjill JajSI SjJfl <_flluu£1 ^ 

U^Jj ‘Jj3 o<® Igijau JaI (jSj jjJ AlijAa ObJj] jJLusu JaISI jl (jjjjj ‘®A? 



JaUI ujjj Jib lAa* iJjJLua lIijas Cijala «.Ia1*JI <ja Jjjj 2 J-uaj AOS k lg_i!l jluil 



ljAa>jj .aLujVlj ^1 JaaSI jili AllaSI UjJUau <jaSI CjIjasSM JiiS 
(j] La dJ^JI (jC JaISI (j| ^jau AliaSI CiljAfll ^1 IjaaIuiI LaAjfr ^Jl 



A A 



0 A) cjjsdl ol_>iiJ I v_ 5^9 v_suxLaJI jbtcMJ ,Jjj*SJI clc^-ja;^ 



JL jjljjV' ujJ Alijia CiIc-La! jlxuiluiVI UJJ^ tA£laJl Oj^a jaaij 



AjU*. ua lauia) (JjaatLljl iSjjj .ACj*Ai JaaII A_aAlg_i CuJI <ja .1a I upil La Ijlj 
. ILLuj (jiaj (jlS Iaa jj£ 1 Cijjjia Aja! JaaII jl ^AajUajjiil j.ii! <_aj1 JajIj 
Jjl2 CiIjjj ^LaI] JaIuu (jl (j^aj S-IaI^SI Ja1!I S^axauus JaIj AaIaxa!) uIjMaVti 



:Jaa]1 Sjjai (jk (_jJLu JjL (joi]! \'m> ^ IjjJa ^^aaa djJb Lajj Ua j^j 

!$ lil ^ylA * jjejj i }& jj^'j o*jVlj 6^' <> »4j^4 J4^i) 

V ^Aj aJjjAj jLajiui ^fajaVi V ; >C>^lAaA IjIajI £)ajJ| 1$jI Lj AIaj CJll JaIS! Jlj 
C&iuS ^^aJI tifcw.j Jiuil j! (jjcjjl 40 d^J 0^ llLvLua » *■■»> * jjjLuy 
( jjAilua^l <2bUc- ^ ‘^T A \J 1 ®Luajj UJlua J-Ac 4 jlj ^icj jit 

jl V) (ilLaj V J^IaaII aAA JaUj jl9 ^jJjaI 4 Lp*li -[^ ^ V :JajJ1] 

lAil) jlikiu^i :JjAj 






\ 



% * 



0 A) cjj>JI cu^uJl3 ul^iJI ^_s^9 v_s\jcxisdl jLs^cMJ ^c^-jai^xj 
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1 . 1 



0 A) cl^uJ^ ul^flJI v_s^9 v_s\jtxlaJI 







Y . Y 



0 A) c^j>JI cu^uJl3 ul^flJI \^3 v_svjtxiaJI jLs^cMJ ,_}jj*£JI cic^^uuc^o 




V oLSIl otj (jaaLaaJI IjaAjJ ^ys aaj (jic. i_j|j 

^.uu/aj A^LilaJI tliUVl <jjlaJj .JS*Jlj JjJa'iAtij ^xlxJI £_a Jjijj 

tcjli|pJlj jjJaluiVl <j*ajsu ul^' u! tS^SljiaJl A3 j*a] 1 Jla ^ UjxuiAj 

JjAj !!Uji ju& 4 jujS JjS UjA^J «.VjA JllaL ^bu 4 &) A &2 liUilj 

®j£u Ajic (JaSjVI jjLluil Ijillj) :^ibuj Ajla-iui 

.[« ijlajill] 



Jj^ AaSl^ c£j^ ul>^' u' ( a ‘$ A2 !>' 4 CibUiljVl 0-4J 

^2j £-a Alai!) CnAlvj Lailc- (jLajlui (iliaJI <Lua2 Jla * CjJaiAi 

^Kj J J)1ai Vj M>ua (J\ Aj& jJUaj jl Jj&aj ^ Ja!) j] jjJjAjj c 

. JaII 



AaIc JjIalLjj UJaui (jfr ^bu JjAJ La JaLuj Aajj£JI Aj^l JUS AjIAaSI ^ 

JaISI j)j ^jifr Ijl )3i ^^31) :aAji* j-a JaaSI ^AS laAjc. Aluaii ^ ^LaJl 

V pAj sAjishj (jLajiuj ^VaSraj V ^IjSLuia IjILaI JaaSI U AIaS dJll 

luav t jjjaIS ^UaL Jaajj JaaSI jl ^ S- Ja 3 AjVI aAA Jjl .[^ A : JaaSI] (JjjjLuaS 



ijA ujJlASVl Aajjj jauJI Jalj "jjjaSI ^Sa^uT Jla Jaju C£La3SI (_£AaJ AxS 



i . r 



0 A) cjj>JI c^ajuuJ^ ul^flJI v_s^9 v_s\jcxiaJI jbt£:MJ ,Jjj*£JI clcc^ja/c^o 



tAiiSI aJA (illjjj (jj> AJij AxL JaDI ailaLaaj tj] ax ( j\ Jjx j 

(jjaxj a .Mill La li&j . Igjj3 (ja ^ >i‘ j (jIajLjj Uauj tf* 

4Au£ La (jiajxluu A^aja!) cabU&Vl aiA <jC- AjLaVI JjLaa JjiSj 

(jjjiS jjaaSI ^.aIvaII lift aLaixJI Aa2 .JaUI ^aixt Jjx l^ja aLaixJI 

^cjLuj JaUI ( jls- LjjLxiSI CiI^jjILaSIj JjLwijJIj jaLxaHj (jUluilj 

Jia ^JAJJ u^liuj jAj tA_al£ll ^^jjua J£j Jal£ £auA_a JajJI <jl ^jxu AiAia 

. iillj jAj »AjAa CiLuAj jxl*i L jAj CiIjL^aSIj JLafrV' 

^Jan SjAUa <Ljp j/nJalAll jjTuoll Graham Currie £ixL31 ^^xal aa! 

ji (jjja i^iJI ij'iyil Aa£>x ( a-Jajj JaISI £_ai*_a ^Jauaj i_A}£j (JaUI Aifr jjja!I 
jjjaII Aj£>a ftJau ^ jauJl JjjAL u) aJA Jsu JlSj 

d>aa]l jalalujj JaISI ,j] Jj .j»LaJ]| *Uj) yja AaJlc. a ala£j Jaaj jAj tA_ii! 
^liJaAfll jl ilolx tfl tajAx <jjA LaUaxJ J^Lx AaSLuta Axjlllj a^a£ OlCjAXa 

.Jlx ji 



^ . £ 



0 A) Cjj>JI cUjuuJ^ uljiJI ^_s^9 v_svjtxiaJI jbs^cMJ ,_}jj*£JI cicc^auuc^o 



■■ 




Aiiuu V (freeways Jjjla) ^ ^ JJ>^' f&B cs^' 4laiJl 

JjjjL dllftj ;C£LajJl <Uflj AlalSl <La.^Vua~ J^laSI |j*j Ci^LaiSI A_i5j 

C£Lai!l Laj 4.LUL5I jIjaSIj uja^Jlj e.|j*JL A.lavati C£Lai!l <KL „~ Li, „ jt' 

(> £jJ OJ^i Jj^a) Lf ic- (jhfjla lfi2 "AijUJl" 

,jlyu*i tUai jl JAi. J\ Aa.jj V Ai^JI Jjjli ^Uaii Ci-la-i IjA J£ A la^all Lj^La^l 



\Ab 



) . o 



0 A) c_)j=%J I cUjuuJ^ ul^flJI \^3 v_svjtxiaJI jLs^cMJ ,_}jj*£JI clcc^j-uc^o 



frUaC-l il£Laj iJUtVI £jjJ JaII <jl (jjjjjjS?' Ujl^Liil 

AjjUall OVlaJI Jasu )jLa ajluylj JaI^I j-ala-a AaLHaj Cil aj)*")) 

. JaII £ajaa Igalxuiljj i.jJalVn AvJalj 4jl! dliAj !([Sj!j]aS! JIaju Aa! 




(j-a jj£1 jAj - 'g A-v^t LuibS ul^utaJI jj^SH Alai!) ^LaJ jiuu 

(jdaxjj i * Laid I Jjfl ,jA AJj^.va tjllj V Alai!) £• LaJ ^ A.j wafe AaII ye,,,. 



) , t 



0 A) c^j>JI cUjuuJ^ ul^flJI ,^3 v_svjtxiaJI jLs^cMJ ,_}jj*£JI cicc^auuc^o 





L£laJl sJA (jk ij\ ^ JJa2) J*ju 4Jaa 31 ^LaJ jl oj4S>jj 

. i ; . Jalxlllj J^aljlSIj JjLuj^I JLujjI 4 ag a IgJ Aoxuaxll 

Lai t4^\ati £-a ^^A J-aiSI jjSi! SJj^SI 4 ag a \) <jl Lkul CiLwi 1;A31 (jajj 

4£j liAj 4lai!l 4_a^_a <il!j jjC j jjjaSI j\jJanj jj.la.i31j 

^jiSI < _ J A 4_LaiS| (ji ^s- CujaILi (4laj tltSlfl’ r^bu 4jjiL juaull 

. jUaiSM (j-« jjJlaallj g’lidl) 4,a^,a 




1 . V 



0 A) c_)j=%J I cUjuuJ^ ul^flJI \^3 v_svjtxiaJI jLs^cMJ ,_}jj*£JI cic^^-uc^o 



V tj'^\ ^c-uaj Uia IgJ Jiij tOluiJaiJl (j-a JjuSLII lg_i2 Ujafr AIaUJ ASil JjlA ■*«] 
CilpiaJI jjSI <> Sjf^M (> d]j jjfrj (s+^C. jl$A Iflj tAj 

Sjjau (jA A,ajJ^& Sjj^ji ^ 4jU£ ^ Aill U^j <il!i!j (jl^aluiVlj «.UL!I ^ IaLsJ 

.Ja^I 

tjA±a Jiuli frUjcVlj UjU.ua Aojjj ^ic-j iAJLuJI t AJaYi ^S- AlaiSI Jasu 

(ja SajaaII frlaijlj ^jajj tl^l^axiuiA o&j I^uiAj ,jc- ^ic. Jajuj 

OjJSaj Jj tAijlusy ^l*Ja IkL V JaUI o' Uifi SJjJa <La 1;J t ^UJa!l 

! «.llutSI Ig-La .UflAMnl j»Uia!l (jA AaauAII j£jJj Ajj&V' 



1 . A 



0 A) c^j>JI cUjuuJ^ ul^flJI ^_s^9 v_svjtxiaJI jbs^cMJ ,_}jj*£JI cicc^jaic^o 



i jilua <_fcUu jJLajj AlaiSl J fjk S-b-laJl ulwilj.^1 qjulI La£ 

^S. ]j^£, A^ljj la-lic- Alai!) (jl2 (ilSilj tjUaiVI (jA Ife-lutAi w (Jjfcj 

Ifi'vl Ciljlu^l fjls- JjJjjuj lg_aj^a Ul^jJa jJajj l^uiftL /jAja >lla i^a-uj 

(jUuiui < LaKj l^jULSj AialSl ujla (ilSiSj ti.tluaH liA jAVtl 

^ i _ r s b jLaJ| (jla Alaj if l£- (Jmj£ La^jc- (iLV 

!£La>jll 



\ . 5 



0 A) c^j>JI cUjujJ^ ul^iJI v_s^9 v_svjtxiaJI jbs^cMJ ,_}jj*£JI ticc^^uuc^o 



Aajj liua, ^^ic- jjluajl jj £1 JaUI ^aJlc- jjjju 



u.u.yuA.1 JaaSI jAjya <jl «.Ia1xJI Ayjj !!(jjj^LaJI 4 aa Ayjj £yj J£j t4_La 



( j]s- ^jfL Jaa] 1 jjl ‘La.jil ‘ jUxkSM (jA jAaj AIaUI ^ja 4a]| 4yjj $.lJb 

•JJ* 3 ' 




1$ja3j Ciljl^A (ililajj tlgjjj UJul a (jjyuiC’ i^jLuij J£j Ja^ AIaISI ^uiaiuij 

Jjlkj ctuiy (JaVI <ja AyjJ lg_i.ll ilg_ui£j (jfr £-l2.ilS 4 _ij£u »C- Jakyj JjLujj 

. jki (JaLuaVI CiljlijVI 



^ \ . 



0 A) c_)j=%J I cUjuuJ^ ulyiJI v_s ^9 v_svjtxisdl jbccMJ ,_}-y*£JI cicc^jaic^o 



SjjAA <L£l& (jl Jxj (illjj t J^ju C&Lai!! $.1*1*31 ^li 

5.1*3 J-lx* AijUa J£ tJjjS (_f^\ 4-utftj JaISI J lj.ia.j2 t^Llaj 

C£L*i31j (jA j3a». Jja.j C&L*i3! jlijb fj&i ^jill *11*131 <jl (j\ tjjjluil 



(jc. £.li,i31 *L*g-a C&L*i31j (jA jliLuall JULSfL < _ r 3jsu ^,131 



lg_i* J£ Cil*^,*ll JjLuj jjjLuiI Sjc- juu (j£L!j tlgjjj ^A Sj**iu»*31 



-S.lJ.ia. Ciljl^-a 



^ ^ ^ 



0 A) cjj>JI cHjlaJIs uljjJI ^_s^9 v_s\jcxiaJI jb*icMJ ,Jjj>^JI ciccj-iuuc^o 



j»jiL Alaj 0 \ Jjpa jjA Jj£l Ajj (jC- AJjSj La Iaa £fj\j 

jj-iixl! la^LaISI iluv (ilSjS tJlalaVl ApyL ‘O^jVI Ajjpj ^-jjJLi 

^JLiSljj t( j£ utA S) Sjl^p ApjJj ^ViU JjLuij JaUI (jll tLujSj (-(jjai Ujli-ua 



ulwOwaiLj JaUI ^aI-va (j^l . UjU.^lj LgJ AaujUa Sj|p Apjj ^s- .ftfllxi 
(JaISI jaJU s.Uj JLaC-L j»jij . J-Iaa Ja*j AC-jApa j£3 (Ja&1] 

(_j 2 j AajjaJj j»Uia!l ^ifr JaliaAS laLuAj lpj.ll tSUiij . $.UJ1 ^ Icjli LuiApA 

(jlaputS tlA^La (_>aJj A-ifrljia AIaju JaISI ,ji ^.aII $. ( _ 3 aa21j .JajjA!l Jjia2i 



!a 5 iI 



Jj-la. ( ja ] c - <_aLuuSi 1 

jjJlc- jjJj La Ipjj&l <ja Lajjj tCil^utaJl jvllc- ^ Aaa 1*J1 CiliLuuSVl (_jA SjjjS 
j»l*JaSI £_aa.j JasJI $.Uj1 JaHI AjLiJ Aj£p (jA a|p La AJa1a11 $.UuiV 1 (jAj . JaoII 
. . . S^ajlIuiaJI ,jC- (j^LulaSI frliij "aVjVI" A-ujj Jla AaajaII iaIa^.aILi ^LaIIj 



AjjLpll JlJfrVl (jA ^>11 Lf \s- j»jLuflj (j) uAj V AJ1 iaA.^lj CiLiLaJtJj aAA JjLij 



.aJjAxa OULutA (jA*Ja jjauj ( _ 3 ai1j JaIU 



Y Y Y 



0 A) cjj>JI cHjaJ^ ul^flJI v_s ^9 v_s\jCxlaJI jbs^cMJ ,_}p>£JI clcc^aajc^o 



t4_Lac- #.UjS JaUI (jIaSSM aLiil Cjs^luil AJaaiLaJ! a^A 

joaL 4jjjli Sjjfl uluil;lU (jiuijjJ lAl^l AaaIc. Ll^JaS 

*l;j o- 4 ^ c£^ Jiilt 4 jSj*a e.L*l*Ji l jApj i jjjaSI JaaII 1$j 

.ljIjUuJI jj ja 4^p. ^s. l^iij Ja~l >' \U,^S\ (_ji aj ^ JaIJI ^LaJ 

U^C- 4_ia.j^j£l5| uLuil;^!] ^jiuujJ ,^.«a qa (jlaJVl (jA JjjjS ( _i£c- ia2 

aJA ( _ J iC' Cuj^l aJbJudl ojlaJll Ojjjjj .J Ail) (j^l ^UaiJI <LuiljJ 

4Jj£a 4-C-j.a-v.a UsjjAj bjst.ua jj2j (j^at JjWj ^S- l^_jjA2 tSjJuuaJl CiIjJuaJI 
(j a Lr a\i lSI JjjjiSI ^juuuj .cC^VLi lAl.ia>j ^dlxual <jl <jjJ Alaj <LLa (j^j ji£l (jA 
(ilSjj t^jLual!) JaISI lg_i i.,uaaj 4jLjIa]l Aijaus JaIII AauiI;J 

• JJJ^' 1 ?^ 

qa lg_j2 La J£j Ai^l Ajjjli "JaIIS <Lual^ 4Cjj^" tLaiaJI Luul tjUaVl liA <_ji 
1 ^a!1 Ijiwajj ( _ 3 a]1 CiIa^IxaII IjliJlj JaIIS AjjjjaII JaLajVI IjjSIj t jjUaj JjjL 

jjj 4ia*a fjk (Jjjau < _ s LLH <ji $.U»j .(jJ'sM tAuilaJ) ^S- ^uaUjj <ji 

<j.luujJ u aj\H alSi!) JLa-a jjjiJI c^.n.iljA (jl t c’u^Tnlui 

(jifr (jAi (jl^jAj ^allxa ^jjjLujai Ajujai Ifljjis IjAa t4jLj2j ba.jjj*iViH 



\ \ r 



0 A) c^j>JI <3J_juuJI 3 ul^flJI v_s^9 ^s'jOuLszJI jbccMJ ,_}jj*£JI clC9ja»^x> 



IaaJja ^_Lual La JjjJaV' jLuiaJI o' s'L^LLa (j£3 pjj .4_ij£ui S-jLaj JaISI 

A^a-j Jjjaj !^S- LAuaja. t_iAliSI JaaII ^jAa. o' J* «-LaA*JI (jiAJl La (j£j t J aaUj 
ijJUv l-uaj <_£jf Laa i jLut-a ^jj£Ua]) ola»3V' (j-a ^*5?' Jaa ]) 

!Ajjjja!I CiliUlkVl 

LajjaaLv IaJjaj IjjSuIj Cil^uiaJl 4_ujljj J^ta. sjaIxj La ojIaLa!) JjjJa ^3 
(jjt&j £_ul JaaII o' 'jAm££1j . JjJaSlj o^J*-" ^-LjLu-a CiIjLuiaJ i.liAJL3 jj£ 1 CiKuLl 
^jAa. Aja-j3 JaaII £jaa. (j-jltl uta -jjjaJI A£>a. ^a-ilajj ^ 4iijIaSI 

JaISI ULaa-lj .LaL^Jjl Jil CiI^aa q-j^UaII sIajV' <ja ^jUL!) JaISI 
. jj£ 1 AJUij A£jauj fjJJ JjAOjij ^Ualuil Aj| Jjj tJjJal jLaa j La-31 ^S- 

(jk A^LaJj "Ajjjja!! jjjLalSr a-igJ JaISI JjIj3 A_uLi£ A2j*a «.Lal*J1 ^ c- (jAjjj 
l,A~i_ia. JaISLi $.1,133*}?' , jk ^Lai (jC «.La1xJ1 ljjxjj .JAa. jl ^lAJa^al ( j 1 l.u.va 
AJ lsui]' AluaijJ) sift pjj jj-lAc. ^.Waj Lajjj .jilll IAa Jaw qa oj*iAa~ij 
u& (j jjauu (jjiSI jaIiSI (jA ojAjLuJI Ia.i3£. o^ajj -i£3 kjAAjJl jjjaSI ^Ja33 
(jA ^LvJjVl Lua. (jA (jjJail 4jLa-j <LuaLaJl C)Laji*_aJl JjlJj qa Aau£Uua CiULaJjl 

• ^^_LLS ^ A a ^C. 

^ ^ t 



0 A) c_>j=%JI clLaajJ^ ul^iJI v_s^9 v_s\jtxlaJI jbccMJ clc^^u^xj 




jj\ (jjJ JaUI qa jjjS JJC- Aalc. JjLujj (_£j£ liA l^lab 

jj& ^LdJaSI Jaj tliLLaC. ^ AZ&j*. ^a JaISI (jiali i. Aj*^°l IiIiJIja jl 



JjIaj t4_Ali3l siA ^ jjaJI iJ & (JjAjj tilui Mj Ajj ?4jj_wati 4aIuia3I a JA 



IjjjaSI Aaifij JaISI (j^s IjaIjuj <j) «.lai*J 1 



\ \ 0 



0 A) c^j>JI cLlajuJ^ ul^iJI v_s^9 v_svjtxiaJI jbs^cMJ ^Ja^SJI ^ACc^aa/c^o 




j j \Jaul lj tjJiSJl cr^' JJ^' (> 

diJljaJl jla d]j jjCj ojAjLaU (-ujJjj 



!?(jLalj jxutj uli£ JaUI (jA J^2 !!j»jj jjaaSI <_a*sM Jlflj AjjjjaSI 



\ \ t 



0 A) c^j>JI ul^flJI v_s^9 v_svjtxisdl jbs^cMJ ,_}jj*£JI cicc^^uuc^o 





J-a*j cdSj (jjj ^Jcj (jjjjj (jjs jiuualj IJbk jJ Lua AJaUI £-LaJ (jl 



^c-alijj AloiSI ^LaJ A^jjj (JaIII s.ia*_4 ‘Lalaji Jja.j ^ic. Jjj A_l!Ic- S #.la£j 
Jjlauj LjjS uI;I^a] 1 JJaSl jlSjlj AlaiSI 4aa>jL ^fry'll! (jfr Jjj-utA 



!!A^1ula!1 JjjjIiHj 



^ ^ V 



0 A) c^j>JI ciljuuJIg ul^flJI ^_s^9 v_svjtxiaJI jbt£:MJ ,_}jj*£JI cicg^uugjO 






«.tai*JI o) ?JpJLi Jjiajj jaifr l_iU£ 4J1 i^a^a?i (_£jaj (j]>i!l Ja 



(ilSiSj tjJliSlS AjIL ^Jli ^1\4 AJIj u2j|;lg_aJI qa j±& ^ j>uuS1 Jjxuj JaUI (jl 

jjUs Vj {ja ijSM AjIJ <ja Uj) :Jl«2 Lilia 4_al jA JaIII o' .AS) ^bu <&' 



, i 'a - 0 • '% <,• * * i % £ S 

(QjjAsJ ^3 q a i—ilaSJ) ULJa U ffitTuI ^ a ) VI Aa^llau JJaj 



.[rA ^buVi] 



j-a ).Agi lg_> i ; 0alvn JaaU 4aJ (jfr Ij-Iaj la-lic- 

AxS ^£J3J (jis (jbului UjUMI jA ^XJjS < _ 5 _JaJ Zy*JLA (jfr CjAaj laAj&j t lilJ.VTkH 
ijJalVn <LajLajS J|ja jiuaj JaISI o' Ijjjj) «.Ia1*J) <jV iLaIc. ( j&aa )A£i (JaIII 
UAamJ ^Jac.) ^bu 4&lj t JaUI 4_JL ja (JasIjIj <*j. j-Jasjj cI$j 

jAj jAJ) JjJUj JaI^I JJU ^bu ASili iAiiil #AA Aij*-a ^S- SjAAll (jIaaIui 
UUjIj Laic- UjLijj o' o-Sbu Jb^ tAjLajV t-LLi la CijjytMaH jjA (jl aaj 

. jjuaiJl ^juj ^jaII 4JI iIaAuuj 



1 ^ A 



0 A) c^j>JI cLlajuJ^ ul^iJI v_s^9 v_svjtxiaJI jbs^cMJ ,_}jj*£JI c^cc^aa/c^o 



:1$-aA' CiljLil 5 j*j U1 uliluuSVI oIa <j) 



(jc- AajLISI j£luujJI 4 ,-v1U,aj ^Jajj ( _ J i £■ AjjJS ^ jJull 4 _uaj JaaII — ^ 

AjIJ OA Uj djLu l^_i2 Jl2 4 ajUc. 4_j] (jl^l 4 aJ] jLuiI La liAj .tdJj 

(jA <_iIa£J 1 llL^S La ^IaaI jLal V) Aaaklikj JjLj jjlia Vj (jiajVI 

.[V* A : JaaII] (OjJ^aaj fyp 



sAA o' «.Ia 1*J1 t4ijj 4ijli SjJ2 4 jaJ Ja131 — Y 

4JaU1 ^LaJ o' UJ-^JaJ ‘lSJl^' o^ 6, (Jaa-au cs^ j^aS'j J*as2' £aH 

^ o' UJ-^axj t CjU.'ATiH &AA J£ ^Jju Afl ojIj o' O^aaJI jAfr (jA jJLua]| 
Iaa o] •'-$4)j o^ JjJ-aaJl (jh Iajc-Luij Iaajla LxaUjj 4_1a1!1 ^IaA 

!!^Ji}j ljIjASI £jAa.j AlaiSI £>IaA ^ ^bu AjiS' 4£-Ajl 0 aUjJ1 

l^frJjluiAj UjiluiA ptfuj l^ijj am' ^£- V] o^j^' Lfl 6^ '“®j) : o^' dt ^ Jj^ 

3 l^ljj ^a^a V 4jIa oa ojI^j) :L2ajl JjAjj .[1 :JjA] (ua^a ljIaS j3S 
saa (JJja aSiI a^ju Ja2 (['V « : (^udiJ) jaauJI jAj ^£UIj l^ijjj 

Ajkjj Uaja JjJjj o' ^s- jAUUI jAj 4JV' 'AA jajul 

HY^Uj a3j' 



Y \ * 



0 A) c_>j=%JI clLaaJ^ ul^iJI ^_s^9 v_s\jtxiaJI jbtcMJ OC^-juu^xj 



CiLuil;J Cnnl Jflj t JaISI .iSc- SjLaSIj AxjlSl qa £jj jsjxj ljLuuSVI Ija ~T 
(ilSjj AxuaUSI jA £-La.iSl j^ja I 4 J SjLaSIj Aa.jlSl £■ SjAaSl tlA <ji AiLLui 
ijA ^LaJlSl qa LlxSlj AxaLaSM Aiihult <jl (j\ .jjjlallj jljaxSlj jLutjVl Jlifr 
Jji fjk (jl^all AiSj jUill La lJAj . (jljaxSlj (jLuuV! aJLiiSl Ci LilaC- lg_j2 

ixl jA Vj AjU q a La £j£jjj (Jjj 4ll ( jis- (JaKjj ^1 ) :^£LuiS 1 Aal& JjA UAlui 

.[el : JjA] l>V>«a <^6- £] '4^ a '-4 

AuiAJ l^aS ixa£U tdjl/^lj Ol>ui 2 Jl ^Slc jf- iSuJkx SjJiLuaSI CiVULaSl Uiab lj] — £ 
jJLajj La utoj Ax_uSaSl Cijjajiaj L-ulxC. qa JaIII ^Sl& q\ qjAZjj pA£±j& «.Lai*Jl 
JjSlxSl CiLl qa hi (jA CA5j\%.all n'lA (jL LiiSSj lAajli Oljji q a Aj 
<jU i^bu ASj2 ^ (jl^ll A±!l jLil La jjftj tj^alSl ^^Jilwu AjI^xjus (jA Sj^jLAj 

CiUl AjIj qa iiuj Laj (jij * jalajal) CiUV o^j^'j uljLAuJl (_fi 

.[t-r :AulxSl] 




jjjaII A?>x 11 (ji dil^jJiaJl oAA qa SjUIujVI u^jl^J «-L*kJI jl iax^lj — e 
Cijijaij c~itfli\iv L^jlS CilfljlA^ll s-l^-2 IJaaSI qa qja\*aj jJiiSI (jl (j\ t^uuSl .lie- 



AaS) jLuil La lifcj .jjjaSI A£>x ^jSajj ^ AilaVl gjjl AS ^JAoS (jLuwVl Aa.ixS 



^ T . 



0 A) cjjsdl cU-a-uJ^ ul^flJI ^_s^9 v_svjtxiaJI jbccMJ ,_}jJ*£JI ciCcj^uuc^o 



lift (ji Uu.fiJ ji-ui AJ1 t^lcj Ja> ^ja]! li! A5>1 tiua» oI>^' 

CiIjIauJI ^ U pH r^bu JjAj tja*j AM j£uu $ ^*aJ1 sJA 

.[IT :AjjUJI] [(jjjiajj ^j2J CiU^ AUj ^ ,j| Aja U-uia. <_ji Uj 

p Saoxa CiLIaxj j»jSj (jl jji.^all A_ 1 a 1 SI ^Iaa! j «.Ia 1 *JI J«.Luuj — 1 

I4J] JjAjj TijIajSMj ljLuj 1;^I Jju V) ^yuu 3 l lg_Jl Jj-ajIj 

JjL t^n-wall ‘LfljjJaj Alac- sIja Ajili JaHI Iaa ( _ ? iaC'i 4S1I SjJS 
4M SjJ 3 Aj i"u!ul (j jC-jiil Ajllai. ^ Aalc. ^ uija UjUwi jluJ ^bu 

.[* . :Aia] (<_$JA p *£-ui (J& IjjJ Jll) ^bu 



^JIaSI Aj£- pL 
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0 A) c^j>JI cUjuuJ^ ul^flJI ^_s^9 v_svjtxiaJI jbs^cMJ ,JjC*£JI cicc^^-uc^o 




